
truck is a knoc kout, 
the warranty. Il2jj] 



trucks, we prove it. 

So pay your Dodge dealer a visit soon. Ask him 
about Ratncharger, the Dodge with the warranty 

that’s as gOOd-lOOking AneniCAS best backed TBixiits 

as the truck itself 1 

‘I nmid wonunry uti the 
|n^H?lt3TUn : in J jurist iitaTi l hnfcty 
n ret .rhiT Hitpt L E : _Xc:lll dt>> 

Rt^trn. turns ;ipp|y tupv M 



Only Dodge Backs Every Truck It Builds 
With 5 /SO Protection, Standard. 

We have so much confidence in the quality' ot the 
trucks we build, we back them with the same 
warranty we give the cars we build. With our 
standard 5 year or 50,000 mile Protection Plan? 
Nobody etsc~.not Ford, not Chevy, not the 
imports...does that. When we say we build tough 
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IT'S HARD TO MANAGE 
TOUR HEAT DAY TO DAT 
WHEN YOU FIND OUT 
HOW MUCH YOU’RE USING 
JUST ONCE A MONTH. 



Hunrer has away to lieip manage your heat 
every day of the month, ' 

Our 1 iu n ter Energy Monitor programmable ther 
mastat. It does something no other set back thermostat 
can do. It tells you the amount of time your heating sys- 
tem operates. 

So with the touch of a button, you am compare the 
energy used today with the energy used yesterday And 
the energy used this week with the energy used last week, 
with tit is in formation, you can start managing your 
energy’ use and reduce heating bills up to 35%. So in mast 
houses the unit easily pay’s for itself in just a few months. 
Come summer, it controls your cooling system 
and cooling costs as well. 

The Hunter Energy' Monitor is easy' to install. Ail 
you need is a screwdriver and about a half hour of rime. 

And even easier to program, it has four settings for 
weekdays, two just for Saturdays and two just for Sundays, 
And our exclusive Filter Monitor Feature even 




reminds you to change the furnace 
or air conditioning filter for 
| the most efficient t operation. 
Fora free brochure 
nearest dealer. 
Hunter in die 
pages under “Fans," 
Or write us or cal! 901 745-9222. 



HUMTER FAN COMPANY 

£500 FRISCO AVENUE 
MEMPHIS., IN 381 1 4 

Building i he best for 100 years. 

£ l\H B ; I Ihmklt limO upi i.qiy 
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There’s a 
in your motor 
Microgrit — the dirt 
can't even see. In 
day’s engines it 
went along for the ride, 
engines are smaller, harder 

and Microgrit is leaving its mark 
Scratching, scoring, grinding 
away at bearing surfaces. 
Your engine won’t tolerate it. 

Why should you? 



LEEIWO-SUGE 

TRAPS MICROGBIl 



Finally, an oil filter for 
engines. The Lee Two- Stage 
filter In lab tests, the Lee proved 
effective at cleaning oil, it 
ped particles to ten microns, 
one -fifth the width of a human 
That’s protection. That's clean oil. 

Get Maxi protection for 
smaller, harder working 
with the filter that 
to 

Lee Two-Stage 
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Shrub/Leaf 
Rake Combo 

Oei ur Ken leaf in the yard with 24 
e i m-- itpluxe sweep &w\ fi-line shrub 
rake 1 ?- Act fast! < Ifjfpr got ?d fmm Sept 
10 only while su pi|jh- j s tasi, ill purlin 
paling Tme Value Elaniwuv Stwtvs. 2F 
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Mayersohn calls the office from Detroit, 



A ero is hot! That's the word out of 
Di 



'strait those days from our Automo- 
tive Department staff. In Fact. Automotive 
Editor Wade Hoyt, Assistant Automotive 
Editor Merman Mayersohn and West Coast 
Editor Mike Lamm have been practically 
commuting to Detroit the past few months 
to attend the press previews of all the new 
1986 models. The operative buzzword is 
definitely aerodynamics, "The wind is 
shaping today's cars and the cars of tomor- 
row;'' says Hoyt. While not everyone likes 
che wom-out-bar-of-soap styling produced 
by aerodynamically clean designs, there 
are benefits. Head about them in this 
month's cover story (page 89). . . .Speak- 
ing of cars, October Is national Car Cara Month. Good friend Jim Fournier, who is 
senior vice president of Maremonc Corp. and also chairman of ihe Car Care 
Council, reminds me that car owner apathy and/or Ignorance contribute far more to 
large auto repair bills than do overcharging or ripoffs by mechanics. Car Care 

Month is one way to call motorists ' attention to 
the fact that periodic car maintenance is a 
bargain, in the long run. Duly noted, Jim, . „ . For 
those of you who think the solar home thing is a 
moot point, check out the new design in this 
issue, Tom. Smith, the designer and builder of the 
home featured, lived in Asia for 16 years end was 
greatly influenced by the Oriental penchant fur 
spare, simple expression even in hem* design. 
Smith was one of the pioneers in solar home 
development. He built the first house to use 
double- envelope construction on back in 1976 — 
before the boom (end bust) in solar home inter- 
est. Joe Truini of our Home and Shop Depart- 
ment spent several days with Smith and his 
house to develop the article in this issue (page 1 14). 1 'Smith has simplified solar 
design, made il more affordable, and best of all, practical to a whole new 
generation of home buyers,'" says Truini. Lei the sun shine in. . The aviation 
world comes to Oshkosh every summer. In fact, hundreds of thousands of aviation 
enthusiasts from ev^ry state end 70 countries fly in to this Wisconsin city every 
July. The reason for this aiTbome traffic jam is the annual Experimental Aircraft 
Association International Fly-In Convention and Sport Aviation Exhibition. Any- 
way., that's the official name, but we just call it Oshkosh. This year t was, once 
again, simply astounded by the sight of over 1 4,000 planes that had been flown in 
for this event. Planes, planes everywhere. Everything from ultra Lights to the British 
Airways Concorde. Everything from the U-S. Aerobatic Team and their super stum 
planes to the Warbirds of America 
and their flying B-29. This 



Art Director John Johanek, Smith 
and Trutrri check tolar plan*. 



is an 

event that overwhelms The senses 
from the minute you arrive until the 
minute you leave- If you IOv& Right, 
you'll love Oshkosh. 



Prop-driven warbirds pulled em In at Oshkosh, 
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Interstate, 

the battery that starts 
The Great American Race! 




What does it take to get nine 
dozen cars, fifty years old and older 
to travel thirty-three hun- 
dred miles in ten days? 
it takes reliable, quality 
pans, like Interstate batteries. Thai's why it’s such a kick for us to sponsor The 
Great American Race, and have our batteries performing under those terrific old 
hoods. Of course, most Interstate batteries go into newer models, like yours. Last 
year alone almost 5 million people replaced their old batteries with new Interstate 
batteries at over 120,000 Interstate dealers all across America. 

And for good reasons. Such as starting power and staying power. Even a 
toll-free number you can call from anywhere, anytime you have battery 

Starts Great for you too. 



RACE 



Sponsor of 

Hie Great American Race 



probably never need our 
number. After all , if we can 
get fifty-year-olds cross-country 
without a hitch, just think of what 
we can do for your car. 






INTERSTATE- 

BATTERIES 



cTBT 
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Reflexion Industries Rear Step Bumper 
Warn Industries Warn MX6085 Winch, 
Brush/Grille Guard and Accessories 

Walter Kidds Company Fi'e 
AwaylATOSC' Dry Chemical 
Fire Extinguisher, Force <?■ ‘ 
Haion Fire Extinguisher 
^ >t- Whistler ■! 

\ ill c °n1rolon!CS 

fcj-ls m L Corporation 

““I ! V-iSj Spectrum™ 

ij. Superheierodyn© 

ST I? A leader Detector 



r [ he Firestone Outdoors ■ 
man. As special as the tfres 
it rolls on and pot together by 
the experts, including the Hess 
& Eisenhardt Company on© of the 
world's most respected automotive 
CQGChbuilders. Starting with a 
tough Chevrolet S-10 4x4 Maxi-Cab 
and adding quality components 
chosen for price and value, chosen 
for all around comfort, safely ver- 
satility and performance. 

To keep it rolling, firestone ATX 
Radial 23° tires. Built for tough- 
ness with a strong steel belt and 
polyester cord body construc- 
tion. Built for fraction with a tread 
design based on the same on© 
that's made Firestone farm tires 
traction leaders in the field. Part 
of a complete line of tough 
Firestone light truck tires that 
includes our original Firestone 
Radial ATX* 

So if you're looking for a 
tough, go-anywhere hunting. 



camping, or fishing truck, wrife 
Firestone, PO Box 1474, Hudson, 
OH 44236. And if you're looking for 
tough, go-anywhere light truck 
tires, just talk to your nearest 
Firestone retoiler. 



U6HT TRUCK TIRES 
WE 8UtiO THEfTl TOUGH FOR VOU. 



AAA Specialties ABS Sumvisor 
Sestop/Dualmafrc In-Bed Spar© Tire 
Carrier 

Brahma 9 Inc. Cab-Hi Beef Cap 
Chevrolet S-10 Maxl-Cob Four Wheel 
Drive Pickup Truck 

Clble 275 Amber Fog tights [2), 35 Clear 
Foglight${3), 190+ "Oscar" Driving 
lights (2) 

Coleman Company Air Mattresses [2 j . 
Black Cat'" Propane Catalytic Heater. 
Folding Camp Oven, Folding High 
Stands (2], Wta+e-AJ1 1"*. 12-Volt Tire 
Pump. PQly-Ute™ 48 Qt, Cooler, Propone 
Camp Lantern, Propone Camp Stove, 
Sleeping Bogs (2) with Duffel Bags, Sun- 
dome V™ 4-5 Person Dome Tent with 
Carrier 

Cotier & Company/True Value Hard- 

wareiMaster Mechanic Tools 

D.H, Buck Company Urethane Fender 

Flares with Splash Guards 

Durokon ‘ Industries Duraltner 4 Bed Liner 

Firestone A IX Radial 23°™ Tires, PV4 

Master™ Shock Absorbers, Supreme-' 

HD Batteries (2) 

Gunslinger Stowage Pocket 

Hess & Eteenhardt Co, Aftermarket 
assembly and component installation 

Kelsey- Hayes Electronic Trailer Brake 
Controller. Five-Star Cast Aluminum E-T 
Mag' - '' Wheels 

M or chat Hrgh Intensity Back-Up Ugh!. 
High intensity Tail Light, Quark-Halogen 
Headlights 

Midland 1 international Corporation 

Cilken Band Walkie-Talkies with cases 
{2}. Microphone Control C. 3. Radio, 
Mirror Mount C.8. Antennas (21 

OSRAM Inc, Copilot "L" Mounted Interior 
Light, Copilot "M" Plug-ln Interior Ught 

Reese Products Frame Mount Trailer 
Hitch 



The Firestone Outdaorsmon 
Supplier Roster 



LETTERS 
TO THE EDITOR 



Neat tools 

! operate a home repair service and my 
work has been much easier since I built 
the toolbox shown in your November 



r 8ti issue Wuild PM's Conremporary 
Tmlbax. page 116) [ am enclosing a 
photo Lo say thanks for a Very useful 
project. DAVID V BUHTNICK 

ST PAUL MK 

Here's ri photo of the carry-all toot chest 
E built from plans in your October - '64 
issue {i? Portable? Toolboxes You Can 
Build, page 11 A l J sized tho compart- 
ments to suit my own needs and added 
brass comer protectors to keep the 



Repairing the barriers 

1 read in Breaking The Speed flamers 
(page 71 , June '851 ihai a Russian Alfa- 
class sub will do almost 42 knots at a 
depth of 3000 feet. What is the pres- 
sure at 3000 feet? I find it hard lo 
bel save. CH A HLES S . W1L1JAM J R . 

LOWELL MA 

John Lee of the Maritime College in 
New York says the pressure at 3000 
feet would ho 1470 pounds per square 
inch. That and its speed are what makes 
the Soviet sub so extraordinary. 

En reference to your comment that 
"Mac h 7 has not been seriously threat- 
ened since" {Breaking The Sp*wd Barri- 
ers, page 114. June ’85). Mach 7 was 
reached and broken on April ] 2. 1 98 1 
by the Space Shuttle Columbia. Since 
then, 16 more flights have broken that 
barrier. P.N. FIAT 

merhitt Island, fl 

We considered the Space Shuttle, but 



jC **\r\ 

Zffllk 



slid in and out o f a pickup truck. Other- 
wise. I followed your plans closely and 
am very pleased with the results. 

LEONARD R WALUNGER 
YOHKTOWtf HEIGHTS. NY 

Thank you both for letting us know. For 
others who may he interested , photo- 
copies of the plans are S3 for the 
con temporary fooibox and S3 for the 
carry-all tool chest . both postpaid from 
Popular Mechanics, Box 1014, Radio 
Ory Station t JVew York, NY 10101. 



rejected it in the end because, strictly 
speaking, it isn't an airplane. Launched 
on reusable rockets, end landing as a 
glider, r he Space Shuttle is a new kind 
of craft altogether. We think the Mach 7 
record won't be set until an aircraft 
does it on one set of engines. 

Extinguished errors 

I was glad to sec the article tided Hoi 
New Gear For Fire Fighters (page 87. 
Mar J 8S) in a magazine such as yours. 
However. 1 noted a couple of errors. 

The tower photograph's caption on 
page 89 indicates a mart using a Hurst 
tool on a leaking bottom valve of a tank 
car. It looks like the same pipe wrench 
in the lop photograph on page 88. 

On page 89. the top caption says the 
three Firefighters are wearing positive 
pressure suits How can this be^ The 
suits are not one piece, w 0 GREEN JM 
SEMMES VOLUNTEER FiRF DE-PT 
SEMMES. AL 

You "re correct on the misidentifica- 



don of a pipe wmnch as a Hurst tool. 
But we were correct on the positive 
pressure stats. The new stats being 
tried out by the Los Angeles Fire De- 
partment had outer reflective layers 
and positive pressure inner layers. 

URP Infested 

Unfortunately your article The Glowing 
Future Of Nuclear Waste (page 91, May 
'85) left out a key fact about irradiating 
food with nuclear waste. Irradiated 
Toad produces traces of thousands of 
different chemicals knows as URPs — 
Unidentified Redlolyiic Products. No- 
body knows if they are safe ed gogol 

CHICAGO. IL 

k's true that critics of nuclear radia- 
con of food cell URP an unknown factor. 
However, defenders of nuclear radia- 
tion note i hat currently used chemical 
preservatives have shown mutagenic or 
worse effects from cooked food. (A 
mutagen causes cell mutation. 1 Early 
tests on URPs show no such danger. 

Give It time 

J enjoyed your section on home im- 
provement but your article How To 
Relocate A Toilet (page 149. Apr. '85> 
failed to inform people that when you 
join copper pipe to galvanized you need 
a dielectric union to eliminate electroly- 
sis, a major cause of corrosion bet wean 
dissimilar metals. JIM HENDERSON 
Hayward, ca 

Yes, you "re right, a dielectric union 
should have been used instead of t he 
standard adapter we show, in rims, 
electrolysis will degrade our joint. But 
the situation is not critical, the conosion 
doesn't happen overnight. 

Who's there? 

Allow ms to knack the ‘'Science World- 
wide" article titled Lasers Knock Again, 
(page 40. Apr. ‘85). The accompanying 
photograph is of Jean-Marc Halbout. 
foreground, and Daniel Griscmkowski 
of IBM, It shows pan of the equipment 
uned to produce the world’s shortest 
laser pulses (12 Femtoseconds) by a 
new EBM technique called light com- 
pression. WILLIAM C. WtCKUN 

BINGHAMTON. NY 

We're faiodred out! Due lo a glitch in 
Our laser research file, the wrong photo 
was printed, IW 
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Ford welcomes 
you to the 
Age of Aerostar. 




W ' 
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Ford Aerostar. Shaped by the wind 
and today’s changing needs. 



the veliich 3 tn help cushion 
the rkk\ 

It's "people friendly!' 

You sil tiill tn Aernslar. 
with a clear view of ifii- r-r>i-fctl 
ahead-surrounded by lux- 
ury, sly k anti oomfoii Rear 
riders ei^oy the open feel of 
sliding side wnittows. Plus 
mitLsud i »pi |i n\s like rear 
.stereo control* and hcad- 
phonc jacks. 

Easy to park. 

Fits your garage. 

Ft rr all its ulterior rtwm 
Aerostar is the shortest mim- 
yeitl You slip into parking 
sp rfs wit h ease. Aen *far is 
sized to go in your garage or 
through [he etir WAsh , 

Quality Is built tn. 

Ford t imk the time to 
make Aerostar right 1 tn- first 
lime. Built to Fords hlgls 
quality standards, its already 



F( axis lolally new Aerostar 
is strikingly .shaped to slice 
the wind. The unique wedge 
design gives, it aen ^dynamics 
unmatched in its class. 

tdside the sleek Iwnh - shell 
l here's liiii mwe h 'h 1 r i imfi )]1 
for seven * Ur the capacity 
for 1-Id eu. It. of cargo.* " 
Aeiostiir is fun to drive, 
easy to maneuver, and park 
Its new technolo^ offers 
features others don't have. 

Avrodynamics,.. 
i he wind works for you- 

The wedge-shaped Aero- 
star slides snuMhly through 
the air. Minimizes wind 
noise. And actually men the 
airflow to press down on the 
vehicle for improved road 
holding and handling. 

Choice of V-6 pow er 
or high -Lech Four, 

Aerostar has tin ailvajicrd 
2Xh Four standard. Its multi- 
port electronic rud inject tnu 
meter* a lean mist of fuel 
precise h to each <y!i inter. 

If you want added powtfr 
ami response, ehoosr the 



com| Hiter-ci j nirc died 2.HL 
V4i-hjgger and stronger for 
extra lUTfurmame, 

Tows almost IftVfe tons. 



Because of its high 
strength. < optional V-B power 
and rear-wheel tlrivr, die 
versatile Aemslarcaii he 
quipped to tow u]j to 3 ,1UH1 
IbsJ Thais nearly 2 l i r limes 
more than most mini -vans! 

Whether you’re carrying 
|ni>f>ie i it cargo or lowing a 
trailer, the weight is on ihe 
rear driving wheels when 3 il 
needs to he for hill traction 
and control. 




S J 




t — 1 


fJ; *j[ 




' i 






• :: :: 


a 




L 



Take your seat*. 

The Aerostar Wagon offers 
you a .selection of matched 
stalls: hue kefs, Captain's 

Chair* and bench. There's 




Ford Aerostar vs. Chr>sler Mini- vans 

AEROSTAR CHRYSLER 


Aerodynamic for lower air drag 


.37 Cd 


.42 Cd 


Standard 4-cy(inttei engines 


2.3L 


2.2 L 


V'G engine power oplion 


2 B L v-e 


NONE 


Bigger cargo space (eu. ft.)“ 


140 


133 


Extra dnver teg room 


41,5 In. 


38.3 in, 


Max opl. trailer lowirig capacity r 


4900 lbs. 


. 2000 lbs 


Longer wheelbase, smooth ride 


119 in. 


11 2 in. 



room for seven adult** 

There s also a path so you 
can step to the back in reach 
baggage or children. 

Take your seats '-out. 

Retir seats have quick- 
release mountings They 
slide i vut to turn Aerostar 
into a load carrier with i jv^-r 
7 ft. of dear cargo Hchit. 

The easy loader. 

The rear hftgate swings up 
out of your way. You step 
right up to the flai floor to 
ease in grocery sacks or slide 
in heavy objects. 

Smooth on the road. 

For extra snuMithnrss, 
Aenistar has 
a luxury car 
HSr wheelbase 
-plus a 
premium 
fillet shock 
absorber ui 
each comer of 



had * a'vt a million miles of 
accelerated proving ground 
lesling. Now it's ready for you. 

Lifetime 

-Service Guarantee, 
ranieipat iug Ford Dealers 
stand liehind their work, iti 
writing, wilh a free lifetime 
Smice Guarantee good for 
as long as you own your car 
or light truck. Ask lu see this 
guarantee when you \isit your 
participating Fond 1 taller. 

Buckle up M-fl 

together we can save Lives. 

* With i ■) >i ci 'i lid a i in' tN'ik-b ^';il 
' ' I Um 4l i Mb SAK Sl.imbiTi |V 1 1 1 
Itakxvd hy |hifwn^iT !iml oirp« *1 
pi lim ing liriiii ]r 
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MOTORSPORTS 









Hyundai Excel 

If you' re panning to buy 
ft from- wheel-drive 
hatchback in the 
S500 Q to $6000 
range hexL spring, 
you'll hav €2 to add the 
Excel to your list of 
candidates By Then. the 
Korean-made car will bo sold in the 
United States by Hyundai dealers 
who, at this writing, number 1 13 
we re ported last, year [Coming: Cam 
From Korea, page 86, Auq. ’84}. the 



Four-doof hatchback wai styled In Italy, 

rear-drive Hyundai Pony that‘s 1 — “ 
sold in Canada for the? past two 
would bo dropped for a new front- 
driver. The Excel is it Hyundai will 
start business in the U S. with tho 



Korean-made Excel prompts roominess, 
good fuel mileage available for under 4tj- 

Exccl and later bring in its larger, 
more luxurious Stellar, a four-door 
sedan. The Hyundai, name may be 
unfamiliar, but the Excel is strictly 
mainstream IPs u Toyota-Iooking 
hatchback with its lines done by ital- 
Oesign and power from Mitsubishi's 
l.Sditer Four. Japan's Mitsubishi 
owns IS percent of Hyundai, hence 
the choice of engine. Mitsubishi's Ko- 
rean connection will also lead lo a 
variation of the Excel for Mitsubishi 
dealers, probably in 1987. The first 
Excels, instrumented for testing, have 
been spotted. SD we know That Hyun- 
dai Motor America is doing its home- 
work Headquarters is 7373 Hunt 
Ave„ Garden Grove, CA 92642*2659- 



New Mercedes wagon 

Next year, when Mercedes-Benz cele- 
brates its 1 00th anniversary as an 
automaker, It wiU have: a new station 
wagon in its modal lineup. The wag an 
version of the mid-range 30GE and 
300D sedans, just qoing on sale far 
'66 will replace the S- year-old 
3.0OTD The new wagon will be 




M B wagon joins 3WE/300D Ef6 sedans, 

lighter, faster and more fuel efficient 
than its predecessor. 



Airflow is especially smooth due to 
aero tricks like a single wiper that 
deans an amazing S6 percent of the 
windshield (see FJW Technology Up ■ 
data, page 67. May 'B5). 



From the pole position 

Fastest FI lap — Jhp ^version & circuit 
in Em>!uitd. with only 5 comers h Is one 
of lilt fester in Grand Prix racing. But, 

1 60.92 b mph 1 That's the Fl hap recufd 
set by Keke Rostra rg in his Williams 
Honda Turbo V6 qualifying for the 
British Grand I Vis. 

$upe r Supra — Toyota's qot tbs 

BLaupunkE ot car scats us Us Supia 
They disappear so fast that they'vp 
joined expensive tar radius, fliagi 
wheel si and other la shinn-able options 
on the most-stolen list 
Electric Avenue — The Sillle electric 3 
w healer that Clive Sinclair introduced 
in England (see / & M, page 10, April 
'85) is coming bun. Newc sstle Co- on 
Route 1 FS Norlh, F.Q. Box 322, New 
Castle, FA 161 05-90 1 7, handies it 
Renault of Indy -In France, fans know 
how committed Renault is to motor 
sports. WeTJ find out. too. when its 
turbo motor comes to indy. The Henftuk 
Mirage Indy engine is being tested for 
the '86 CART season 
Horn in the V.S-A- -Honda, Nissan, 
Mazda, and now Toyota A U-S. plant 
(and another in Canada) will be - = 11 its 
own [not ..i joint dca I with GMT 




Golfing on Pikes Peak 

A Volkswagen Golf with eight cylin- 
ders? That's right. Bui the rally car 
That placed third at the Pikes Peak 
Auto Hill Climb has four of the cylin- 
ders forward and four aft. Two sepa- 
rate engines put power to front and 
rear axlex in the VW Muiorspori racer 
that wax run by German rally driver 
Joe hi Kloindf. The two twin -cam. 1 6- 
valve engines add up to 3.6 liters and 
390 hp. One stick works both 5 -speed 
gearboxes to pop it to 60 mph in 4 
seconds. Top speed is HQ mph. Fore! 




Golf i hack-seat driver hi a second engine. 



Welcome, race fans I 

If sitting m the stands or craning your 
neck from tho in field doesn't gel you 
close enough Lo the racing action, 
consider a heh in d The -scenes tour. 
Chartrek Travel's Motorsporls Adven- 
ture trip to the Daytona 5QG. for 
example, sets you up with pit passes, 
a chance to meet Grand National driv- 
ers, garage tours, flight and accom- 
modations Write them at 972 Boston 
Post Kd Uarien. CT 06820. 

BMW convertible 

While archrival Mercedes-Benz main- 
tains its tradition of offering a sufuop 
roadster, BMW has not had an open 
car in years Most BMW cabriolets 
were specials by European coach- 
builders, But now a 3- Series BMW — 
probably the 6-cylinder 325t* — is a 
candidate -for topless treatment. IW 




A BMW. like [h«? finder 3 Z 5 e, 

would look good opened up on top. 



12 



POPULAR MECHANICS * OCTOBER I 935 



F YOU CAN DRIVE IT, AUTOUTE 
MAKES A COPPER PLUG FOR IT. 



England is a country renowned for 
building unusual cars. 

But, even there, this one raises a few 
eyebrows. 

Its the Aston Martin Lagonda Bulldog, 
and it*s propelled by an extremely modem, 
highly -efficient engine. Which, like all modem, 
high-revving engines, whether British, 
Japanese, or German, can develop a problem. 
If you use the wrong kind of spark plug. 

When you do a lot of short trips, ordinary 
plugs can develop something called "carbon 
fouling." This means that carbon can build up 
at the spark plug tips and cause misfiring, or 
even prevent the engine from starting at all. 
The answer? Autolite copper spark plugs. 
Autolite makes plugs for today's smaller 
engines that not only have copper in the 
center electrode, but they also have a longer 
insulator, to help bum off carbon fast. 

And they also have something no other 
major American- made plug has. 



Copper either in the seal or the gasket, 
because it does a great job of conducting 
heat and electricity. 

The result is a plug that helps cars like 
this Aston Martin perform as beautifully and 
efficiently as they were designed to. 

A plug that will perform equally well in 
your car. 

Autolite copper spark plug. 

Autolite Division, Providence, Rhode 
Island 02916. 



IF AUTOLITE'S ON IT, THERE'S COPPER IN It 





^f UED 



Automotive 



DENNIS ESKOW 



SCIENCE 

WORLDWIDE 





report on the future vA the rivers of the 
world The information is expected to 



Meet Sir Walter 



The lQOtt-ton research vessel Sir Wal- 
ter Haleigh friqht) is in the middle of a 
4 -year 'round t he world tour The die- 
sel-powered science ship is carrying 
British scientists anti students to mod 
ern and more exotic ports to run a 
series of experiments on the 
world environmenl anti lu deliver 
supplies to out-of-the-way pieces 
where researchers are currently at 
work The smallest part of she research 
effort, but perhaps ihe most important 
in the long run. is a global water 
sample. The crew is examining water 
of local rivers everywhere, and at the 
end of its journey in 1988 will make a 



revolutionize our thinking on the future 
of Ihe world \ rivers. 



Blast of life 

President Reagan's colon surgery earli 
er this year has drawn new attention to 
colon cancer. Hut □ promising new 
surgical technique may overshadow 
even the news of Reagan's successful 
cancer surgery. 

Columbia Presbyterian Medical Cen- 
ter researchers in New York soy They 
have successfully used ct new type of 
laser to remove tumors from a colon 
Even better, the same laser Wvis used to 
fuse blood vessels to stop hitting in 
the colon. For patients who get recur- 
ring benign colon tumors, this is groat 
news Blasts of light from ihe special- 
ised laser cleanly incise the? tumor very 
quickly. A lower- power blast (hen souls 
up the blood vessels surrounding the 
excision. In the Future, the laser treat - 
ment will cui the lime a put lent spends 
on the operating table and eliminate 
some major post-up concerns. 

Undersea Jets 

Will the submarine cil Thu future be 
powered by jet engines? Researchers 
John M Goslino and M. Edwin DuMont 
have studied the movements of Japa- 
nese squid and. suggest that we may 
uso the squid's propulsion system 
some day. They noted that the squid 
traveE thousands of miles at a rale of up 
to 1 mile per hour. That's slow by 
submarine standards Bui squid have 
an inefficient engine. They swallow 
water and expel it behind them A 
waterpowered ramjet, several re- 
searchers now say. would operate 
more Efficiently. Such a jet could be on 
subs by the next century 



Icemaking glacier 

En the photo below we are watching 
history in the making. Alaska's Coium 
bia Glacier is shrinking at the rate ol 
almost one mile per year 

U.S. Geological Survey scientists be 
gan watching rho glacier closely in 



A . 




U.S. GEOLOGICAL SURVEY PNQTO 

Aerial photo shows Columbia Glacier re- 
treating forming new Alaska Isle. 



1978 The aerial photo dramatically 
shows the formation of a new island. 
Heather Island on The right. In the 
center, chunks of tcc are melting hi a 
narrow ridge forming a new river to the 
sea. On ihe left the glacier itself is 
retreating. 

"All signs new indicate rapid and 
accelerating breakup of the glacier / 1 
says geologist Mark Meir 

At the mill of 19S5. researchers ex- 
pect the Columbia Glacier to he retreat- 
ing at almost 1.5 miles a year in pans. 
This is the first glacier ever to be 
watched ^ it retreated end formed 
new land masses, a n exciting living 
laboratory' for geologists. 



Cancer wonder drug? 

The standard drug currently used to 
combat cancer is adriamydn. k has 
achieved impressive results in reducing 
and eliminating tumors. RuL Stanford 
University researchers are working on 
a now cancer-fighting drug that ap- 
pears to be 100 to 1B.QUU limes as 
Effective as adriamydn. 

The now drug, chemically called 
MKA GN is being studied in the lab and 
won't reach Llinical trials for another 
two years It may be seven years 
before doctors can start prescribing it. 
If it eventually meets with FDA appro v 
al, MRA-CN will have one other ad van 
tage. It docs not seem to damage heart 
tissue, which current cancer drugs of- 
ten do over the long term 

Join me In space 

I hope. Now that NASA has begun 
training ihe firsi packer in space, the 
agency's mission leaders am turning 
their attention back to choosing the first 
journalist to ride the Space Shuttle. I 
was among the earliest applicants, but 
I'm told the list of journalists who want 
that seat has swelled to almost B.OQG. 

If I'm going to gel a shot at [his ticket 
on the Shuttle I have my work cut out 
for me. J weigh 300 pounds and may be 
competing with journalists who have 
extensive flying experience While I'm 
waiting to hear from NASA. I've been 
preparing myself to get involved, phys- 
ically and mentally, for a mission to 
outerspaoe Starting next month nt be 
taking you on a month by month adven- 
ture as I prepare (o be a Shutt le passen- 
ger Watch this space W 
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Stereo— no strings 



Recoton s wire lets V622 
extracts stereo signals from 
plcter TVs that lack stereo tuner*. 



TV programs w«h stereo sound rin;* 
now available to riny household with in 
broadcast range of America s 100 larg- 
est cities All you need is a Into-modcL 
set with a built-in stereo tuner, or a 
post -1081 stereo- ready set with jacks 
for an outboard stereo processor. 

Until recently, there was no way to 
get stereo sound with older TV sets- 
and about IQQ million of these? are 
estimated to still he in use. Hut now it's 
possible eo upgrade your pro- '8 1 TV for 
stereo sound with a lviretess decoder 
that sells for less than El 50. 

The VB22 Stereo Decoder comes 
Irom Hecoton a company that began 
soiling replacement needles made of 
cactus back when Sinatra was cutting 
7Bs. The device is the brainchild of 
Larry Schotz. one of the nation's fore- 



most FM engineers. Schotz's invention 
Takes advantage of the face that every 
TV sol leaks minute amounts of radio 
frequency (HF) energy through its 
shroud That leak contains the undo 
coded stereo TV signal. The VE?22 
comes with an HF probe that you move 
around the IV until a light on the main 
unit indicates you've found the leakage 
point That's where you affix the self- 
adhesive probe. 

From this point, the probe conveys 
the incoming TV signal to the VG22, 
where the stereo portion is decoded. 
Output cables from the V622 send the 
sound to your hi-fi system, to amplified 
loudspeakers, or back to the stereo amp 
and speakers in a post ’8 1 TV. A second 
sol of outputs routes the sound to any 
VCR that records in stereo. 



New TVs for old 

Want to add remote control to your old 
TV? Add on systems have been around 
for years, but most cost about half the 
price of a new 19- in. color set. 

A less expensive alternative comes 
from ChannelScan The company's 
wireless SC -SO sells for $39 or less and 
fits over your TVs rotary tuning knob. 
This unit is connected Eo a wall mount 
ed module that plugs into an electrical 
outlet and becomes the receptacle for 
your TV's power cord The wireless 
handheld remote lezs you switch 30 
channels in either direction, turn ihe TV 
on or off. or sei the TV to shut off after 
30 or 60 minutes. 




Wireless ChanrwlScan 
remote control Is for 
rotary-tuned TVs. 



CD boombox battle escalates 

August's Electronics Monitor (page 42) reported on Sony's 
now boombox with built-in Compact Disc player And in the 
me-tpo world of electronics, it didn't take long for other 
brands to retaliate tn kind The latest portable hi-fi systems 
with laser turntables come from Panasonic, Magna vox and 
General Electric. In addition lo digital sound, Panasonic’s RX- 
CD70 (SGOG) houses a 2-transport cassette deck For high- 
speed tape dubbing. The Magna vox CD-555 (S5D0) lacks the 
dubbing feature but adds a 5 -band graphic equalizer G.FJs 
Model 3-7010 EE 600) has a 7-band equalizer. All three have 
detachable loudspeakers, and Eheir CD seel ions can be 
connected directly Eo hi-fi systems. 1W 
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ISRI Trains You At Home— As You Build Your Own IB M-Comp a tiple Computer 

GET THE KNOW-HOW 
TO REPAIR EVERY 
COMPUTER ON THIS PAGE. 



Loam the Haslet the MII 
Way-ami Cam Good 

»Y 



The biggest growth in jobs 
between tiOw and 1995, according 
to Department of Labor estimated, 
will occur in the computer service and 
repair business, where demand 
for trained technicians will 
actually doubt e. 

You can cash in on this 
opportunity— either as a 
fulltime corporate technician 
or an independent service 
person— once you've learned 
all the basics of computers the 
NRI way, NRIs practical 
combination of “reason-why" 
theory and "hands-on" building 
skills starts you with the fundamentals 
of electronics, then guides, you through 
advanced electronic circuitry and on 
into computer electronics. You also 
learn to program in BASIC and machine 
language, the essential languages for 
troubleshooting and repair. 

Yea Bvlld-andKeep-a 164* 
Sanyo personal computer 

The vital core of your training is the 
step-by step building nf the l&bifl Sanyo 
MBC-550 series computer. Once you've 
mastered the details of this state-of-the- 
art machine, you'll he qualified to 
service and repair virtually every major 
brand of computer, plus many popular 
peripheral and accessory devices. 

With NRI training, you learn at your 
own convenience, in your own home. 
You set the pace— without classroom 
pressures, rigid night-school schedules, 
or wasted time. You build the Sanyo 
IBM compatible computer from the 
keyboard up. with your own personal 
NRI instructor and the complete NRI 
technical staff ready to answer your 
questions or give you guidance and 
special help whenever you need it. 

FYaised by critics as the "most 
intriguing" of aU the 1BM-PC compatible 
computers, the new Sanyo uses the same 
8088 mkroprocessor as the ERM PC and 




the 8088 microprocessor functions, using 
machine language. You'll also prepare 
the Interfaces for future 
peripherals such as printers 
and joysticks- 

106-Page Free Catalog 
Talk More 

Send the coupon today lor 
NRl'sbig SOOiJage color 
catalog cm NRTs electronics 
training, which gives you 
all the facts about NRI 
courses in Micro- 
computers, Robotics, 
Data Communica- 
tions, W /Video/ 
y Audio Servicing, and 
yr other growing high-tech 
career fields. If the coupon is 

/ missing, write lo NRI Schools, 

3939 Wisconsin Avenue. NW. 
Washington, DC 20016. 



features the MS/DQS operating system. 
As a result, youTI have a choice d 
tfujusands of off-the-shelf software pro- 
grams to run on your completed Sanyo. 

Your NRI course inc ludes 
installation and troubleshooting of the 
''intelligent" keyboard, power supply, 
and dbk drive, plus youll check out 




purler with 
Iffllt HAM. 
mwillOf. 

double iff !c*ou&i(i steed Ath drkt, 

*nd n irrtei6&*M - keyboard: th* NRI 
t> Hkxwwv L*b ■ , MeDtng circuit 6t &\ gn *rwf tjqmr iilorra; 
fl fHglla I MuHVtwUt. BiUKJted SfKMd 5 her\ ir>d Wad 
frra&iaig $oFf*i** worlh ow 11 OM ai r*4i4l — and mm. 













1 JWw m SCHOOLS V/jJI 

McUr^-HIII C&rttlfiLilrtfl EtfuCitlO*! Csniw Zl'JZ 

39 39 Wisconsin Avefuse, Washington . DC 20G 16 1 ■ n 1 
Will gtv« you tomorrow. 
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Covering roof turbines in winter 



[ no longer cover my soffit vents during 
ihe winter, since t read that They should 
bo left open to permii air circulation. 
Does the same theory apply to revolv- 
ing roof turbines 7 I don't know if it's 
better in leave them open as weir but I 
have seen many that are covered. — 
John H, Kiser, Midwest City. OK 

If the ventilation openings of the roof 
turbines are in excess of the attic's 



recommended free-air ventilation open- 
ings, then you can cover them. The 
recommended auk vent openings are 
1/300 of the auk floor area when there 
is a vapor barrier on the underside of 
the insulation* and 1/150 of the attic 
floor area if them is no vapor barrier. 

Many people cover ihe turbine vents 
in the winter for the seme reason they 
cover gable vents — -to keep attic heat in 



the attic. This can create condensation 
problems. The heat loss should he con- 
trolled by insulating ths attic and not by 
blocking ventilation openings. 

Adequate ventilation is necessary in 
summer to prevent heat buildup. In 
winter, however, ventilation is required 
to reduce or eliminate moist lire buildup 
and condensation that can cause ply- 
wood roof sheathing to delaminate, 
paint 10 peel end insulation to get wet 
and lose its effectiveness. 



Flooded chimney flue 

] have a new E -story house with a gas 
hot-water heater and a gas furnace. 
When the exhaust gases hit the clay 
chimney Hue tiles, they -condense On 
the average, I collect half a g-ilion ol 
water a day from The chimney cleanout 
pit. ff 3 don't siphon the pit, the water 
seeps into the basement. 

The furnace has an electronic Hue 
damper. The vent connector is 25 fi. 
long, on □ sloped horizontal run from 
[he furnace to ihe brick chimney The 
water healer is connected after [he 
damper lo ihe same veni The chimney 
does not have a flue cap. but 1 get little 
or no rain in the Hue that ] can notice. 

Would capping the Hue create a bet- 
ter draft? Would disconnecting the Hue 
damper help? Or running a smailer- 
diamerer metgl Hue within the existing 
chimney? — Jpn Marcacci. Dun tap. tL 

The problem is not with the chimney, 
bur with the length of the venf connec- 
tor running to the chimney. The exhaust 
gases give up an excessive amount of 
heat as they travel through the long 
pipe. You might think that's good, be- 
cause you can heat the frASBDHtnt for 
nothing, since the exhaust gases are 
going tip ihe chimney anyway 

However, water vapor is one Of the 
byproducts of combustion in a furnace. 
By giving up their heat, the exhaust 
gases are cooled down to a tempera tom 
that is at or near their dew point. In 
other words, the temperature is too low 
to allow the gases to make it up the 
chimney without the water vapor con- 
densing. 

As a maner of fact, this is a problem 
often encountered after instating one of 
the various kinds of heat recovery de- 
vices on the vent connector with the 
hope of saving energy. Too much heat is 
extracted from the exhausi gases and 
l he products of combustion condense 
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Furnace exhaust, qaoe i must main heat to 
cany moisture vapor up the chimney. Vent 
connector length should he no more ihan 7$ 
percent of chimney Hue height. 



before venting to the atmosphere. 

1 don't understand why your furnace 
is 28 ft, away from the chimney. You 
didn't mention the height of yotir chim- 
ney r but it is probably no higher than 25 
ft. According to the American Gas 
Assn, and the National Fire Protection 
Assn r the horizontal nm of a vent 
connector to a natural draft chimney 
should not be more than 75 percent of 
the height of the chimney above the 
connector, Unless there is a design 
criteria with your system that you didn't 
mention, your vent connector is too long 
for a natural draft , and requires a draft- 
inducing Fan. 

To minimize ihe condensation, you 
might try insulating the vent connector, 
or use insulated pipe. This will reduce 
the heat loss of the exhaust and keep its 
temperature above the dew point. 



No-freeze heating 

My home is heated by a boi-water 
baseboard heating system In The win- 
ter I’m concerned That if the heating 
system shuts down. The water in the 
system would freeze. I'd tike to know if 
the system can be winterized. — Louis 
MagHenra. Tappan. NY 

Yes, you can protect your heeling 
system from /resizing. In a hot-water 
heating system the furnace* piping and 
radiators are completely hhed with wa- 
ter all the time. To protect against 
freezing you should remove some of the 
water and replace it with ethyi glycol 
antifreeze, which is available at plumb- 
ing supply stores. 

Determine the total volume of water 
in the heating system. The percentage 
you remove and replace with antifreeze 
will depend on the lowest temperature 
against whkh you may need protection. 
For most climates a 50-50 mixture is 
adequate. 

Before introducing ihe antifreeze, 
make sure the seals on the circulating 
pump will not be affected. Check with 
the manufacturer. Some pumps with 
seals not meant for antifreeze can be 
retrofitted with new seals. 

Maintain the water level in the sys- 
tem using the man uai gate valve rather 
than ihe automatic fill valve. If a prob - 
lem should develop with the fill valve, it 
couid dilute the antifreeze. Also, keep- 
ing the gate valve closed will isolate the 
antifreeze from the potable water sup- 
ply and prevent the risk of backflow 
£ontamiriaiion. EM 

Do you hive a htsm* ■ tram i pnu rx e or repair pnobfem 7 
Send ic to Homeowner*-' Cimic Popular .Uecftaru'irs. 
ZZS lV«r 57r h Sr New York. .V V JftJIfl. Letters 
carv\)t be Biiinwitt nfldrri^dJIy. Dul of 

Wi'lJr .ti C arter Or- drvruivrd :fi fh* LaJumtt For 

more home-repair vnd mdli> 7 rcuuii(i L htip, QiH fAJ s 
Home Carr Guide S* BSpotippkt, Send yaurpt&trfi} 

t> P<yfuAar tf+dwHa Box 1 til 4 Radio City SzaiKXt. 
.%>lv Ylx* _v v reio? 
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REMEMBER -ALL ARE EQUAL IN ALCOHOL CON TENT 










THE PERFECT TOOLS FOR REACHING 
THOSE HARD TO REACH PLACES. 



rXmnMvourJitv-to-diiy driving yWII find plenty oi' intriguing line on ytxirnwp and follow it to them;!, 

gt n d iVftet ins> to lij^pteciate u thiinwheel drive Isuru, Thar's when y< )u start to appreciate the kind of 
Such ;is the suKitcxitod way the Trouper H can quality rliar prompted 4 U‘ 7hW &Ott-Rt W Eire 

carry it lull I 1 *id of people and baggage over slippery to name rfo* Tnxipcr II c!teir “4x4 GfThe Year.'’ 

rain-dick stive's. Or rise kind t 4 engineering flu it helped an isu:u 

Or the confident way the PUP 4x4 can take one PUP win the world's most grueling \ iif-n *ad race* 

of the heaviest pavkitkls m its class almost any- r— the infamous Baja 1000. 

where y< «i want to rake it. W A But what yi 'till appreciate most oi all is what 

Bui then there tire rltose otherdays.Tlie days || an I>io.i4x4 lets eoudowiaen yt xi reach the end 

when vt ai have n< 'thing mdt > hut pick out an I of the line. Keep on going. 

THE FIRST CAR BUILDERS (DF JAPAN . 






Safely catches 
on hydraulic 
jack keep 
ix tram 
falPIng. 



Hydraulic safety jack 

The light duty Hoof jack m my qaraqe 
gets a real workout at tinier lifting cans 
for line rotation and raising thorn high 
enough to slide safety stands under ihe 
frome. J term's one jock that gives mo a 
big boost in user confidence , I hanks to 
a pair of clever safety touches that 



Look out behind you! 

Backing big rigs, including motor 
homes and even some vans, takes 
nerve and luck. Mirrors bo Ip but you 
never know what s in that blind spot 

Mow you can. thanks to Super Eyes 
Peking Kadar I installed one an n 
fnend's 25-looi motor home and it 
works like a charm. 

Two little ultrasonic sensors nitach 10 
the rear ol ihe vehicle, with a micro- 
processor and monitor up I runt. The 
reverse switch on l hr Transmission 
triggers the system. The sensor puts 

Backup Kanrwf puts. pyies behind you: 
Sensors mount on back of vehicle [far right] 
and monitor (right] mount! on dashboard- 



out a (Hoot signal pattern, and the 
monitor starts beeping when the motor 
home? gets within B feel ol an ob|ecL. As 
the vehicle doses in. The beep gels 
fast t?r and louder, and a colored display 
on the monitor also lolls you how near 
you are to impact 



hold the jack in the raised position ev^n 
if the hydraulic unit fails 
The Alltrade Safety Jock carries a S 
ton rating and offers a reach. 

At just 42 pounds, it certainly ranks as -i 
home shop jack, where it should Iasi -t 
qood Long lime The safety catchr* 
allow three levels of height adjustment 
and though they arc? no repUtcoment for 
true safety stands, they fuo still a wise 
idea The Safety Jack carrier a suggest 
i?d retail prin' ol £ri c J.95 at auto pari 1 - 
sioresi and mass merchandiser 1 ’ u e 
more information, contact Alltra r ^ 
2140 Davie Avc., City ol Commerce 
CA 90040 -N.S..M 



Prices range from Si 24. BO to Sl ( ^ 
(depending on whether you want one 
to foil r so risuT'J plus Shi \ g rsq . U n i t s r an 
be ordered from Fleet Specialties Co 
3kjx 4 575- PM Thousand Oaks, t A 
91360— ML 






EGR valve test plate 



Teit plate H for checking your EGR valve 



Wh*-n nn engine run*. poorfy ■' i^kin^ • 
Exhaust tins Recirculation valve is one 
of the first things I suspect f check irith 
a new test plate that fits between Lht- 
EGN valve and its mounting pad allow 
ing me to bleu k off the exhaust passage 
II the car runs betier, ] know the FOR 
valve Is at fault The test plate s metal | 
alloy is too <hin to hi- used as a perm a 
ncnl bypass, according te Thexton Mfg 
Co., I j .O. Box 35008, Minneapolis, MN 
55435 - Pete Warren 



Metric 5 8. and the biggest bolts will 
take over 100 Ft. - lb. torque. The com- 
pound Is not compatible with transmis- 
sion fluid. — f\ne Warren 



Form-A-TTiread l«i you mold vour own. 



Easy rethreads 

When you strip threads, or if worn 
threads won't hold the usual cure is to 
drill out and tap the hole install a 
threaded in sen and a new holt. If (he 
boll isn't supercritical (such as a main 
bearing cap or suspension purl), try a 
new* easier- to- use iB.JG kil called 
Form- A-Th rend Jfs marie by lot tile 
Corp.. 4450 Cranwncd Court. Cleve- 
land. OH 44128, and sold in auto parts 
stores. 

Spray the bolt with an aerosol re- 
lease aqent then mix the non me tail it 
thread compound and fill the hole 
Carefully turn the bolt into the hole Lu 
form new threads in the compound. 
Allow two hours for the material to 
cure and torque the hull lu specs This 
kil handles bolls up to SAL grade: 5 and 
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Play it again, Mort 
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Aegardmq H>rk 1 m h t ■ ■ r 

(’'Beilin" out q iiffprpnT f^ng' 1 ) in the 
July 1985 Cdi Clinic (page 44! he 
quoted precisely the information on the 
sticker of his Z 3 Uter Ford engine air 
cleaner Ford suys ocl tarrying the rfcns- 
K) nation CC or CtJ should not bo used in 
the 4 3-liter engine. A letter to this 
effect was sent hy Ford to owners or 
cars wilh 2. 3- 1 iter nnqines sc your 
answer that ho can use nil designated 
SF/CC or SF/CEi is wrong You should 
have checked held re ynu dismissed his 
quesiiun so glibly -Cun is F Odell 
Fawnskin. CA 

1 did check, Curtis, buf perhaps my 



answer to Mr Szalkowskis lettet 
should have explained the matter in 
more detail. Let s do that now. 

The letter you mention was sem by 
Fond in January 1 979 _ It said that Ford 
vehicles equipped with 2.3-iiter en- 
gines should nor use an oil showing CC 
or CD on the container . The letter 
pointed cut that use of oil having CC 
and CD designations could cause pre- 
mature camshaft and rocker arm wear, 
because there was no additive in t he oil 
to prevent wear h mentioned in partic- 
ular SE'CC and SE/CD, and "SF whom 
available Oil designated $F was just 
beginning fo come on the market. In- 



cluded with the Imer to Ford owners 
w ere decals with the warning printed 
on them These were to be placed on air 
cleaner covers and in the owner's man- 
uals as reminders. 

After this advisory was issued, an 
additive to prevent camshaft and rocker 
arm wear was developed- It is con- 
tained in oil having SF/CC and SF/CD 
designations. 

Therefore, as 1 said in answer to Air. 
Szalkowski 's question, owners of Ford- 
buiid vehicles that have 2.3-litsr en- 
gines, including vehicles that were 
manufactured before the date of the 
letter, can use oils designated SF/CC or 
SF/CD without fear that the oil will 
cause engine damage- 



Lash back at backlash 

I own n 1978 Plymouth Volare md 
your help in trying to ^nlv^ i nsi! ond 
noisft problem The nr hns nlvniyv 
yivifTi a meldllii btuiq hum the rear 
when shifted into reverse Mechanics 
have ottered different upniems abntll 
Treating [he condition whii h they call 
backlash Fur example fine wauls TO 
pur shims in the rear white another 
wants to use expansion washers Whai 
's ihe i orrect solut km?- C I eslie Nkh- 
-«k Sr artxircHjgh MF 

Ynur problem probably results from 
excessive teat- end backlash Then 
again, it may be caused by a high fast- 
idte speed. The fast idle sbcriJd cc/ncide 
with the specification given on ihe 
imissron centre! information label 
meuntejd in the engine rempartment ff 
rl does or if adjusting fast idle spiral 
doesn't eliminate the banging noise, 
then measure for excessive rear-end 
backlash by putting ihe car on a hoist, 
placing l he transmission in neutral, 
turning off ihe engine and engaging the 
p^rAiiig brakif 

cbe prop shah clockwise by 
hand as far as it will go. Scribe an index 
mark on the rear axle earner nose and 
another an line with it on the seal guard. 
The nose is a stationary member; the 
seat guard moves as the drivetra/n 
rotates JVow rotate The prop shaft 
count emiodtwise by band as far as it 
will go Scrtbe another index mark on 
the seal guard hi hue with the one 
previously made on the earner nose. 

To determine if there's excessive 
backlash, measure the distance be- 
tween the two marks on the seal guard. 



if rbis distance is more than J / JiS in. 
there's too much backlash, but what's 
done about if depends on the location of 
the slack There are three possibili- 
ties — between differential side gears, 
between ting and pinion gears t and the 
pinion gear nut 

Disassemble the rear axle and take 
measurements according to instruc- 
tions in the service manual to find the 



problem area, if there's excessive slack 
between side gears, take it out ivrtb 
shims. Eliminate excessive slack be- 
tween ring and pinion gears by taking 
up on the adjuster, f/nridentahy, the 
correct adjustment is .003^,006 in , — 
not the 004- 007 in. given in the man- 
ual.) If the pinion mir is Ioofo, a spacer 
to ftt the nuns available from the supply 
(Haase aim to page 29 ) 





TRIGGCIMVPE 
Che. can 



FfLTEft 

MOilNI 



Prime time suggestion 

Credit our friends eiT Allas Supply Co. ftr 
Uils tip, whirh may come In handy one of 
these days when yan'm changing ai3. 

If die oil pres-surv Indicator light stays on 
when you start the engine immediately after 
completing the Job, turn off the engine et 
once. Complete drainage uf old oil probably 
! caused The pump to lose prime, so do this: 



1. Remove the nil filter 

2. Using a infighr-Typ^ oil can sqmn. five 
drops of $A £ 3D Oil tnla the mlel slide tif the 
engine Uirovqb ihe oil filter mounting 

3. Reinstall the oil Filter and start the engine 
again The ntl pressure indicator 1 1 gfii should 
go out within two or three seconds It nnt, 
repeal the procedure 
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Ch r ysler C ]o r poral i on t in pi nee rs 
redefined the famity wagon when 
they created Llie Mini-Wagon. 

Their accomplishment will have 
an i in pat I on lrans|Hjrtalmn for 
ymrs to come. 

The engineers gave (heir wagon 
an efficient shape,, .and even more 
i sfT i ( : lent |x Tib r ma nee. 

Which is probably why they were 
so particular about the spark plugs 
that they specified. They specified 



Champion Copper Plus 

Because Champion added much 
more than copper. 

We added the plus. Design 
improvements that allowed us In 
lengt hen t he i n s u la tor nose . va st I y 
improving our plug's fouling pro- 
tect ion. To give surer starts and 
superior performance in stop-and- 
go city driving. 

Champion even backs Copper 
Plus with an exclusive money* 



hack Performance Guarantee? 

You don'l have to owm a mini- 
wag™ (n appreciate; Copper Plus 
spark plugs. Install a sel in your car 
or light truck. Youll redefine its 
pc r for ma nee . Qua ru nteed . 

It IhT I yp HTi "n 111 1 I -Ell hlT . 1 1 . 1 'W "i w 1 . 1-1 km -I 111 I 
1 1 ill 1 1 si t i.i I i- \i v | iN^fl 
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NOTHING 
SPARKS 
LIKE A 
CHAMPION 



- ItfflS Oiampiem Spaik PltiijCi unpaid 
Tnii^n nil -IlHirfjl-imill 














Warning: The Surgeon General Has Determined 
That Cigarette Smoking 1$ Dangerous in Your Health. 
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Goodyear understands that the 
streets can be just as much a 
survival course as any off-road 
stretch. Which is why we engi- 
neered the Wrangler All- 
Season Radial with a unique. 



aggressive block -tread. To not 
only tackle the worst any street 
has to offer, but to do so mile af- 
ter grueling mile. The all-terrain 
Wrangler. It handles just as well 
on the road as off. 
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SOCKET 



Clamping down on overzeaf 



What could be simpler than lightening a 
hqse clamp. Clamp manulacturers provide 
two ways for you to do ft. Thfl damp fastener 
has both a SGrowdrivur ska and a huxhead 
that accepts a socket. Hnny guys ane 30 
happy wuh the arwig&matii that thty hghi 
t*n anct Lighten tind tLphlen. Before they 
know it. slioy distort whais undtuiieaih — 
Ll ke a p last ec tee in the heater in I el hose 



that's used to flush the cooling system, or a 
radiator or fuel lime fitting. 

So the rule Is this: If lira Clamp Is around 
something solid like a plastic flushing £M, 
tighten the tlanip until it's snug, If the damp 
is atOLJUldi a hO£e, Lighten the clamp mn iJ the 
hesc just starts to bulge. Afiet mnnJrty the 
■engine -.i few mites, check for leakage. If 
there is none, ihai clamp Is light enough. 



car euNie 

(Citniimj^l /rvifr ikehe* 24? 

department of a Chrysler dealer. After 
spacer and nut are installed adjust 
pinion gear preioad according lo in- 
structions in the service manual 
Loose low andf reverse automatic 
transmission bands are anothei possi- 
ble cause of rcorse h>:c.- the one you 
describe ti measuring shows rhaf rear 
end hrickSiwh is itn excessive. .id just 
the LOW and REVERSE transmission 
hands. Also, don't oy#rfooA the chance 
that a warn U-joim or front yoke is 
causing the noise , 

Fix a broken break 

You've helped us with our i rtf problems 
for a tong time — now I d like to return 
the favor by presenting a solution, uj (he 
I if li l I ■ stai i i i ig problem that' s a s l e< 1 1 1 1 < \ 
GM X - 1 ars when the engine is epki The 
problem Till speak irwp about results 
from engine flooding and is ui,cumpa- 
tiled b\ bUn k Mtiufce 

t went hack rind fori h .vnh my dialer 
on Lhis until ih^ cai was no longer 
cowered by warranty i finally Took the 
nidUvi nut or his bunds and smiqht he 'Ip 
Mom ii local MAMA duatnt who lotd nu 
that some GM X-cars with 4 -cylinder, 
engines cairvo from the factory with 
plugged nhoJte vacuum break Meed 
holes To prove the point he- told me he 



SERVICE TIPS 

» If you're wondering how to chock the 
oil level lih a 1985 Pontiac Fiero manual 

transmission, remove the speedometer 
cable fitting- There's am indicator at the 
base? of the fitting. Check ml with Lhc 
engine off, car parked on level ground 
and the transmission warm to the touch. 
<Jw SAfc. SW -30 SF-«»gin« oil. 

■ No one owning a 1984 Chrysler Corp. 
car or pickup truck equipped with 2.2- 
liter engine and electrof™ feedback car 
buretor should L-u troubled by weak 
acceleration and [lower flat spots — not if 
you refer your dealer Lo TSB 1 8-2 3-85 

■ In April 1985 . Ford Bronco 11 and 

Hanger vehicles with 2 . 3 -llter EJT en- 
gines started to be -equipped wiih casr 
aluminum oil pans. Before they 

were oul fitted with stamped nil pans. 
The new pan requires rive- quans of oil 
(thts includes a quart far -nil filter replace - 
ment). The old oil pan requires- sbt quarts 
ul oil. 5 q p whichever pan you have, don't 
be ypsci If you team that someone with 
the same model vehicle ha s a different nit 
eapaciLy requirement. 

■ Owners of Hondas who complain 
about brake vibration should examine 
Lhe way they"™ LighTenmq Inq nuts. 
Excessively high Jug nm torque can dis- 
Lort hrake rotors and brake drums, caus- 
foij vibraiitHi. The lugs of 1973-83 Civics 
and 1976-81 Accords shnuld be tight- 
ened to 58 ft. -lb. Lugs of all other models 
should be tightened lo 89 ft -lb- 



watch r h-i ■ chokf liriknip- ( is hr started 
I rny car (engnif Kiki? Huir riuiuqli iho 
linkage didrVi movti replaced the 
I vacuum break and Vve not had trouble 
j since. 

Just for the- ht'i k ol it. I Tiitok Him old 
1 vacuum break .ipun and found thm the? 

bleed hole wasn t punched through 
' This dotr-Li keeps th; ■ vacuum break 
. from pulling the choke linkage b,tck to 
open lhe chukt pbue enough and pre 
vein floodlfHT when starting a i old on 
cj i no — Verr i 1 1< il i M e I u IF taj n NJ 

Thanks for telling us your story, 
l/em. h could solve a myxt&ry for X cur 
owners who rmd Car Clinic. 

Being slipped a mickey? 

In (focussing rny mugh *mnnmg/si(iJ l 
lng/misssiig 1 BOCi Datsun ?!ltJ with thu 
semi m manager ai a Nissan Mrcalrrshig. 
hi fc .-askefd wh?.i I ijasoline I was using. 
When \ riuswi'M-d Shell super He 
said Switch ' 

The service manager contends that 
sit major ftinl rnjigvinie^, are putting 
alcohol tn super unhsatiErfl gasoline and 
it s caCing fuel pump diaphrdgms. caus- 
ing vapor lock and overheat trig Lind 
may lead to burned valves K there . my 
truth to this?— Charles Si 13edlc, Co- 
lumbus. GA 

The }x\esi rmbnTjtff ion f have is that 
I no major fuel company blends alcohol 
into gasoline being $oid m Georgia, 



FufTdpmirtm Shell happens in he one of 
town companies ihai doesn't put alco- 
hol into gasoline sofd anyivAere in the 
United States. The orders are Exxon. 
Gulf, Marathon, Mobil Sohio and 
Union. The sendee manager seems, to 
be off base. 

He aware, however lhar fhen? have 
been instances of fuel tampering in 
which afeoho/ has been poured inro 
gasoline after it has left t he province of 
ihe fued ff lhe service manag- 

er suspect b fha r gas you're using is 
adulterated, he can make a lesi wiih an 
alcohol dectecuon such as one sold 
fjy Kent-Moore roofs fparf No. J-34Jh3) 
or by Miller Tool Co. {pan No C -48415} 

Yo^r question opans an area Thai EM 
is presently exploring: How detrimental 
ig an engine is gasoline Jhaf exmutihs 
alcohol ? Our findings will he reported 
in a future article on gasoline. 

InckSentaUy, d you go through tholist 
of routine services i giv&n m the service 
nianuai, and none solves your driveabil- 
ity problem, have the original primary 
jet in the carburetor replaced with ono 
of a different design, ft carries part No, 
16033S5800 



DO YOU HAVE A CAR PROBLEM? 

i'u-a Ask Mnri .irhujj i! Sn-iiif -.iin.' /fUr’spiirr fo !}'•■• 
CJrf" t "'!in#. fiN \ J-Lfnri -v LV^ +\ h'r 

^r-iv 1) V'l i iV \ j li'rrrrs ■ jrin. H 1> 

jrivHwri lndk*arftinWi, rwrrf^£¥7rii rlwi w i-l (ymimiJ 
mtLV^.1 ii hi ^ j:fl±yu nn 
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Thun4trb!r0 lw '&? hai a V-ihaped rwe and fTush headlights but body stays me same, 



Ford Motor Company's oommitmeni to 
aerodynamics is total, extending even 
to its Sight trucks, as th& spy shot on the 
right shows. That's a full-size F-35Q 
pickup with flush headlights and grille, 
just like a Lincoln, only vertical. Above 
is what we believe to bo the first clear 
photo of tha aerodynamic nose and 
Hush headlights planned for the '87 
Thunderfaird, which was shown photo- 
graphed through a chain link fence last 
month, (see DL.F. jiage_29). The new 
nose arrives in r 87, the bubbloback 
hatch in r B8 and an all-new BMW -like 
body with front-drive in "BEL 




Full-Size F-3S0 pickup prototype sports flush 
acre headlights;. Just like on a Mark VII, 



CAFE break 

Car companies have been complaining 
to the EPA for years about running 
changes in the way the government 
conducts its fuel economy tests. 
Changes made since 1979 Include iab 
humidity, fuel, dyno controls, weight 
categories, motor oils and exhaust sam- 
plers. Ail have hurt mpg results, the 
carmakers said, and now they face 
multimillion-doUar gas guzzler fines. 
The EPA was given a court order to 
reevaluate its changes and give the 
carmakers mpg credits, if necessary 
The best anyone hoped for was one or 
two tenths of an mpg. What they got 
was a bonanza. 

GM and Ford each got a 2.7-mpg 
giveback, enough to get them out nf the 
gas guzzler hole and S400 million in 
fines. Biggest winner was GM, who 



went from 1.8 mpg in the red to G.9 
mpg surplus. Volvo and Saab also 
climbed out of the CAFE hole. Rolls 
Boyce got off the gas -guzzler hook en- 
tirely. Seems someone at Rolls finally 
read the fine print in the law and 
discovered that it doesn't apply to vehi- 
cles over 6000 pounds. Since Rollers 
aren't lightweights, the EPA now has to 
refund some $4 million in guzzler fines. 

GM sends out 

As previously reported here, the 1990 
Corvette will be designed by a British 
engineering firm, Hawtal-Whiting De- 
sign Co. HWD has also landed the 
contract to do the £-seat Euick fliana 
sports car, and a future station wagon 
known only as GM-IQ right now. GM 
will be farming out up to 80 percent of 
its future design work 



Chrysler'® zippier H-cars 

Chrysler" s scheduled a major reworking 
for its H- bodies — I^Baron GTS and 
Lancer — for 1 988. They'll look and per- 
form much differently than the current 
cars. The engine will be the 3. 0-liter V6 
Chrysler has coming from its Japanese 
partner, Mitsubishi, and the bodies will 
be completely reskinned. The hood will 
drop to give a stronger aero look. 

Other down-the-road stuff coming 
from Chrysler - A small util Ely vehicle — 
“a scaled-down Jeep/' as one source 
describes it — and 4 -wheel drive for its 
T-wagons. The company is hooking at 
several 4 j wheehdrive packages — one 
for conventional driving, another for 
off-mad vehicles and a version for per- 
formance cars. Ford is also developing a 
"cowboy” version of 4 -wheel drive and 
a more sedate package for families. 

Avanti bust 

Avanti Momr Corp. has. filed for bank- 
ruptcy and reorganization. The South 
Bend, Indiana, firm, which seemed to 
be doing just fine building Chevy- 
powered replicas of the Raymond 
Lowey Studebaker, ran into trouble a 
few years ago when it began several 
ambitious projects, including a modern- 
ization of the Lowey body, a convert- 
ible, a Daytona race car and a new 
sports car designed by Herb Adams. 
The reorganization plans are no less 
ambitious; loans of $5 to $8 million, 
moving the factory to Detroit, dropping 
the well-known Lowey coupe, continu- 
ing the convertible and Introducing a 
new coupe and roadster. 

GMs Rubicon 

It looks like a plain 85 Cadillac Fleet- 
wood But there's a lot inside that 
doesn't show outside. Nicknamed Rubi- 
con, it's a one-of-a-kind tar GM J s put 
together incorporating all the electron- 
ics currently available for automobiles. 
Not btue^sky stuff, but electronics that 
are practical right now, although not 
necessarily on the market. Many of the 
devices you already know about — tem- 
perature controls, cruise control, trip 
computer, radio, lights, wipers, seat 
adjustment. But some of the gear is new 
and won't show up before 198S or later. 

The heart of the system is a small TV 
screen set in the center of the steering 
wheel. The driver can call up any infor- 
mation programmed into the system 
(Please turn to pa gig 33} 
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PENNZOIL INTRODUCES 



Poufs Clean Reseals Tight Stores Flat 



Pennzoil-The Choice. 



Pennzoil has once and for all 
taken the mess out of doing it 
yottrsdf. 

know the hoi way to 
find out anything is to do it 
yourself, So do it. Take the top tiff 
this new plastic bottle. Turn it 
over, Notice that the oil isn't half- 
way out at the slightest tilt. Our 
smart new design lets you angle 
right up to most crankcase open- 



ings before pouring. Then it pours 
tkm No glug. Lse what you 
need, and only what you need 
The Bottle Beautiful reseals tight 
and lays flat in vour trunk. It's a 
great new shape we rein. And 
that great Pennzoil protection is 
still inside. 

Pennzoil still comes in the 
familiar yd low can, 'J ogive you a 
choice, because we are The Choice. 









TOUGH . One hundred years of Wolverine toughness is in the 
quality leather. And. it's in the long-wearing, one year guaranteed 
Work-Lites" sole. 

LIGHT. The special Work-Lites sole is about 50% lighter than other 
soles. It lightens your load. 

COMFORTABLE . The secret is thousands of micro- iJKH 1 j 
scopic comfort cells throughout the sole. HIV I £ 
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fCemdnuwJ from page 30> 

without taking his hands off the wheel. 
By making finger contact with the edge 
of the screen, the information on the 
screen changes. 

CM is also considering a no hands 
phone. Suppose you want to call home 
or the office lo lei them know you'll be 
Lat(?. With the phone function on the 
screen, a list of most-called numbers 
appears at the center of the steering 
whee]. instead of numbers 4 they're 
names. If you touch '’home" or ’ 'office" “ 
the number is dialed automatically 
When the phone is answered on the 
other end, the voice comes through a 
speaker in the console. The driver s 
voice is picked up by two different 
mikes, one built into the steering wheel, 
another in the rear-view mirror. 

Second OKample: The driver senses 
something is wrong with the car. A 
series of probabl e faults appears on the 
screen. When the ’■menu'' hits on a fault 
corresponding with the problem being 

experienced, the driver touches the 
edge of the screen and the display 
suggests the service required to correct 
the problem. 

GM isn't promising these thing's will 
show up on production cars, but they 
are well within the realm of possibility. 



More 4- wheelin' 

An in-house spy at Chrysler predicts all 
cam will eventually have 4-wheet drive. 
Ll Maybe in the next four or five years, 1 ' 
he adds. But a source in engineering at 
GM adds a qualifier, "‘You'll see it on all 
performance cars, no question, but l 
don't envision it across-the-board. 
There* s a big cost factor and you have to 
figure a substantia] price increase to 
cover it. That argues against it on Low- 
price cars." Stay tuned. 

Fade In, fade out 

Instrument panels have become so clut- 
tered that engineers have been forced 
to look for other areas to position de- 
vices being developed for cars of the 
future. But where? The problem is that 
the device or display has to be where 
the driver can reach it or see it. One idea 
that's getting a lot of attention is a 
heads-up optical projection system that 
will flash information on the windshield 
as the driver asks for it. Press a button 
and ths information appears on thg 
windshield for a few seconds—just long 
enough to road — and then disappears. 
GM has a program to develop this and 
the other companies are getting Into it. 

Body computers 

Automakers would like to put a "body 
computer" that automatically regulates 



vehicle height on everything they make. 
The computer would also alert the driv- 
er via a buzzer or warning lights, possi- 
bly even kill the ignition, if the car's 
overloaded or if there's an unsafe distri- 
bution of weight The technology al- 
ready exists r hut there's a stiff cost 
penalty that makes it Impractical for 
low price cars. GM and Ford are looking 
at body computers for all cars above a 
certain price Level, say $ L 0,000 and up, 
as a guess Chrysler* s taking a different 
approach. It's trying lo figure h way to 
get the price down and volume up so it 
could install a body balancer an every- 
thing it produces 

Service by computer 

Some Ford dealers now offer service by 
computer U J s called OASIS (On-Line 
Automotive Service Information Sys- 
tem). If you take your car to a Ford 
dealer with a problem the mechanic 
can't figure out. he puts In a call to 
OASIS. Using a computer in die dealer- 
ship, he enters the car ID number and 
symptoms of the problem. The comput- 
er is linked via phone to * main comput- 
er at Ford headquarters in Dearborn, 
Michigan. In a matter of seconds, the 
mother computer sends back the neces- 
sary information to repair the car. It's in 
some Ford dealerships now and will be 
nationwide by next year. <*t 
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TriRaker 



SRBRE TriRaker 
Reduces Chain Saw 
Kickback lip To 83% 

Kickback has always been one of the 
greatest causes of chain saw ac- 
cidents.,. but now that threat is great- 
ly reduced*, thanks to the new 
SABRE TRIRAKER™ SAW CHAIN — a 
patented triple depth gauge 3/8” cut- 
ter that gives additional protection 
without giving up any cutting ability. 
Ready to go to work for you today. 

Available a! all participating Ace Hardware dealers. 



TRIRAKER MEETS THE SOON -TO- BE 
PUBLISHED AMERICAN NATIONAL STAN- 
DARDS INSTITUTE {ANSI) STANDARDS FOR 
-LOW KICKBACK CHAINS " 



* Kickback is (eduetd but not ehmmBied You should continue to use any safely or protective devices... chain brakes, 
rose ynards. provided by the hw manufacturer 





TAKEOFF 
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Prior military experience gives you a clear advantage when you 
enter the Air Force Reserve. You may return with the same rank 
you held during active duty. You’ll be able to serve your country 
pan time, without changing your civilian lifestyle. 

And as pan of the Air Force Reserve, you’ll earn good pay, 
insurance and retirement benefits . . . and much more. All in return 
for one weekend a month and two weeks a year of service. 

So contact the Air Force Reserve today, and make your past a 
pan of your future. 



Call; 1 -300-257-121 2 

Or Fill Out Coupon and Mail Today! 



To: Air Force Reserve Opportunities 

P.O. Box 3000 

Warner Robins, GA 31099 



Nam** 


Addins: 


City 




Stair 


Zip 


' V “ ““ 1 

Phone 




paif of Win h 


i 


Prior Service? Yes 


No 







AIR FORCE RESERVE 



2*502 1<K3 




A GREAT WAY TO SERVE 





TECHNICAL 

HIGHLIGHTS 





SOLENOID 



PERMANENT 
RELD MAGNET 



STAS T ER 
□ RIVE 
PINION 



PLANE TARY 
GFARSET 



ARMATURE 



New permanent-magnet starter? eH minute i he field wlndlngi.. cutting starter weight 

Planetary gearset boom the cranking speed 10 percent to aid eoldweathtf 



A though there are some exciting 
new cars coming out of Detroit 
this year, two of the Big Four (AMC and 
Chrysler) have no ah-new models on 
the launch pad. But that doesn't mean 
these automakers hove been idle. 
There's a Lot going on under the 
skin, even on cars that don't look 
very different from last year's mod- 
els on the outside. 

AJWC 

You know the times are changing 
when American Motors is talking about 
being a horsepower leader in '86. The 
2.5- liter Four AMC introduced in 198-1 
on Cherokee- Wagoneer, now In the 
new Comanche pickup, goes up from 
105 id 117 horses (torque is up from 
132 to 135 Ib.-ft.). This gives the Co- 
manche the most powerful standard 
engine in the held. 

All that was done was to bolt on 
throttle-body fuel injection (TBi) tied to 
e new engine control computer. Usual- 
ly, TBI wouldn't make such a horsepow- 
er difference. It does so in this case 
because AMC engineers knew it was 
coming and did the 2.5 design work 
with a 2-barrel, carb r giving the 2.5 
engine the capability for deep breath 
ing. However, for S4-'B5 production 
they mounted a 1 -barrel, which left the 
engine gasping for breath. The 86 TBI 
and a new computerized spark curve 
are like opening an oxygon valve and 
giving the patient a shot of adrenals n- 
Both the 2.5 and the Alliance s op- 
tional 1. 7-liter engine have new perma 
nent-magnet Bosch starters with a re- 
duction gear to boost cranking speed 
about 10 percent, which is particularly 
helpful in starting at 20" below and 
colder. AMCs starter is lightweight 
(under 8 pounds, compared with about 
1 7 in 85) Gflar-reduction units normal- 
ly add id a starters size, because one 
gear goes above the other. But this one 
has a planetary gearset, similar to those 
u.hexI in automatic transmissions, so all 
the gears fit in-line, into a space V B in- 
wide in the startor housing. 

The permanent magnets, reduce the 
starter current draw — very helpful at 
cold temperatures when batteries are in 
trouble. The minus-20' draw on the 1.7. 
for example* is only 320 amps, com- 



pared with 420 on the '85 starter. 

The 2.5 cast-iron head also gets hard- 
ened, exhaust valve seat inserts, nor- 
mally used only on aluminum heads. 
The inserts are strong, so the engine 
now sails through AMCs tough 1 000- 
hour durability test, in which it previ 
ously struggled. An insert adds a joint, 
which normal ly means poorer heal 
transfer. However* AMC has improved 
its head casting so it can carefully 
control metal thickness between the hut 
exhaust valve seats and the water jack- 
et. The iron wall is as much as 0.2 in. 
thinner between exhaust seats and wa- 
ter jacket, so heat transfer is belief - 

Comanche and Cheroke^Wagoneer 
also get an optional off-highway pack- 
age that reflects AMC's new philosophy 
toward ride control: keep the spring 
rates down (so the vehicle isn't a harsh 
rider on the highway) and use high- 



Hardened exhaust valve war ln«m aid 
heat trander to water jacket, so head 
thickness cart be reduced slightly { arrows]. 



pressure (400-psi) gas shocks, which 
offer high resistance to oil aeration. 
Result; The shocks cap be tuned for 
low- speed performance without the 
com promises needed to compensate for 
high-speed ride and handling problems 
that usually result from aeration on 
washboard surfaces. 

Chrysler 

What do you do when you don't have 
new lines of bigger cars and engines to 
sell today? Chrysler's answer is to try to 
give its 1986 4 -cylinder cars the perfor- 
mance, guiet and smoothness of the 
V6s and VSs that its competitors sell. 

Its big move was to rework its 2.2- 
liter Four, lengthening the stroke to 
increase the engine's displacement to 
2-5 liters, a popular displacement 
choice. Thai size adequately powers 
intermediates, and is about as big as 
you can go in a 4-cylinder engine with- 
out objectionable shaking and vibration 
problems- Even at that displacement., 
the other guys all have big bore/sbort 
stroke engines, because a long stroke 
increases shake. 

However, Chrysler n ueded low-end 
torque, and a long stroke helps get it — 
136 lb. -ft. at 2 BOO rpm. Chrysler added 
balance shafts, which are chain-driven 
off the crankshaft and rotate at twice 
crank speed, to help control engine 
shake and vibration. 

Balance shafts aren't new flhe 2-6- 



Technical twists wifi make 
1 986 a very interesting year. 



4E 
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liter Mitsubishi engine iha t Chrysler 
used for years has them). However, the 
2.6 has one shaft at the lower right and 
a second at the upper left of the bloek- 
This would have posed packaging prob- 
lems on the Chrysler engine. Further, 
the Mitsubishi uses a long chain that 
has suffered from stretch problems. 

Chrysler came up with an ingenious 
answer: It put the shafts side-by-side m 
a housing under the crank so that it 
could be driven by a short chain- Chrys- 
leris 2.5 now replaces the Mitsubishi 
2.6 in all models except mini vans- 

The fuel tanks were also reworked to 
gat rid of a common Chrysler complaint 
that many considered a sign of “4- 
oy Under weakness"— engine sag on 
hard turns. Actually,, it's fuel starvation, 
caused by fuel sloshing away from the 
pickup in the tank. The pump sucks 
more air than fuel. The fuel pump 
pickup in the new tank is surrounded by 
a wall that holds fuel in at all times. So, 
now r even when you really crank the 
car around a bend, the pickup should 
still have a pool of liquid fuel to feed 
the pump. 

All these steps ere useful, but a V6 
still is a must. One will arrive shortly 
from Mitsubishi, but a Chrysler-built 
V6 is still in the labs. 

Chrysler believes it has an answer for 
the hot restarting problems caused by 
alcohol additives in fuels. The alcohol 
vaponze in hoc weather, affecting the 
fuel feed circuit. Chrysleris '86 models 
have a temperature sensor in the throt- 
tle body. When the temperature hits 
1 9Q L F. the sensor triggers some new 
software in the computer 10 gradually 
increase the amount of fuel being 
sprayed. Once the fuel flows, ft starts to 
cool, the spray pattern returns to nor- 
mal and then the engine should stan 

Chrysler will also be installing a Bor i 
& Beck-developed solution to neutra; 
gear rattle, the objectionable rattlinu 
noise that seems to afflict everyone, 
standard-shift 4 -cylinder cars, particu 
larly the transverse front drives. 

The problem is thought to be thCj 
transfer of engine firing impulses and j 
other roughness to the transmission 
gears, causing them to oscillate. A 
similar problem may even occur 
with the car moving; it J s called drive 
rattle . Tho NEUTRAL rattle can be 
reduced by raising idle speed and 
the drive rattle by tightening up the 
transmission. Some of that has been 
done, but there are limits. Raising tdk- 
speed reduces gas mileage and Eighien 
ing up the gearbox Can cause cold 
shifting problems. 

The Borg & Beck answer is a spring- 



loaded 2-piece plastic hub operating 
independently over a metal hub The 
spring allows ihs plastic section to flex 
in and out, cancelling our the rotational 
impulses from the engine. The disc also 
has inner-and-outer dampening 
springs, which are calibrated to work on 
drive rattles. On a scale of O to 1 0, it J s a 
7 or better, according to a Chrysler 
engineer, making it the best answer to 
date. The new disc will debut on Chrys- 



CLLFTCH 
DISC 



HOUSING 



Counter- rotating balance shafts on 
long -str oke Chrysler 2-5-Ntpr Four ar* 
chain driven. Located In the q[\ pan. 
rather than the engine block, the shafts 
help control vibrat ion of Four 



lor vans with the 2. 2 -liter engine, 2.2 
turbos end a|] 2.5-Uter engines. 

Ford 

Ford's '86 Taurus and Sable are the 
intermediate latecomers, so io make 
inroads they need more than aero styl- 
ing. Horsepower is selling, and so a 
high-comprossion 3-liter V6 with file] 
injection is the standard powerplant for 
Job 1 H with a 2.5-liter Four not available 



To reduce annoying neutral gear rattle, new Chrysler clutches uw a 2 p^cCe, Iprlng'lDAdU 
ptaftk hob. The hub's Boating design dampens the engine s rotational Impulse*, 
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In these r S8 Fords until mid-year. 

The 3-liuar has a 60° angle between 
the cylinder banks, good for balance 
and engine compartment hi. It's 
Jy larger and rated as more 
than the 85 Chevy 2. B V6 
power vs. 1 07 for the standard Chevy 
and 135 for the high-parformanco mod 
el). Injection is the port type with a 
separate fuel injector at each intake 
port- The 9-35-1 compression ratio 
seems high for regular unloaded, but 
the V6 has the latest Ford fast-bum 
combustion chamber, which cuts oc- 
lane needs. It features a mask around 
the intake valve to promote fuel mixture 
swirl and a more centralized sparkplug 
that projects deep into the chamber. 

Both engines have low-friction tech- 
nology, which includes low-tension pis- 
ton rings, plus premium rubber gaskets 
and oil seals so they can use 5W-3Q oil 
without leaking. The V8 r which has to 
pass a 22.5 mpg standard for 19B6 to 
avoid the gas guzzler tax r also gets 
sequential fuel injection (the injectors 
trigger one at a time following the firing 
order, instead of the simpler but less 
effective four at a time). Roller tappets, 
installed on some V8s last year, go on 
all of them In 86. 

Taurus and Sable have a couple of 
better ideas that will undoubtedly see 
wide use: an electrical ly ’heated wind- 
shield that can remove frost in a couple 
of minutes at 0° F, and structural plastic 
bumper that can really take a whack 

The windshield system is vary differ- 
ent from the grid-healed rear window 
(which would Interfere with the driver's 
view). Ids on expansive design Ford 
used in the mid-1970s which required a 
second alternator, wired to produce 1 10 
volts, and a windshield with an ultra 1 
ihin gold him coating. 

The new one begins with a standard 
three-piece windshield construction; 
outer and inner layers of glass and vinyl 
sheet safety divider. An ultra-thin coat 
of silver and zinc oxide is applied to the 
inner surface of the outer piece of glass. 
The coating does not noticeably affect 
visibility. A slightly thicker mat is ap- 
plied around the perimeter of the wind- 
shield, and wiring terminals are at- 
tached to it. 

Push a dashboard switch and the 
alternator runs without voltage regula- 
tion to quickly produce 70 volts or more. 
The high-voltage current runs to the 
windshield for four minutes. Then, the 
module breaks the circuit to the wind- 
shield and the alternator is again con- 
trolled hy the voltage regulator. The 
windshield system is Locked out if the 
battery is weak. 



pawl to operate the cable. Push the 
release button on the handle and a rod 
disengage* the first pawl. When the 
handle is moved down, a tab on the 
bracket disengages the second pawl 
from the cable reel teeth. If there's any 
cable slack, the spring loaded reel turns 
to compensate, moving its toothed sec- 
tion around a notch, so that the next 
tooth is opposite the second pawl. Tift 
the handle and the second pawl reen- 
gages the toothed section at th& new 
point, taking up any slack. 

General Motors 

The "86 Corvette looks like a car- 
ryover, but it H s GM r s leader in under- 
the-skln changes. The most oustomer- 
plea&cng achievement is passing '86 
gas guzzler specs (22.5 mpg) on the 
350-cube V8. New parts include alumi- 
num cylinder heads with reworked 
ports and combustion chambers, an 
exotic exhaust system with three cata- 
lytic converters r plus revised gear ratios 
in the manual overdrive transmission 
(down from 0.67 to 0.60:1) and a 2. 59 
rear axle ratio (with last year s 3.07 
available as an option). 

The three cats are free-breathers, 
and the first two, one behind each 
exhaust manifold, heat up quickly to cut 
hydrocarbons. With KG !owered r Chevy 
can add up to of spark advance at 
part throttle, improving fuel economy. 

The aluminum heads save over 40 
pounds, but their most significant 
achievement results foam port and 
chamber changes that increase fuel 
mixture bum rate. With a faster bum. 
the compression ratio can be raised 
from 9-0 to 9.5:1 for fuel better econo- 
my without raising octane needs. 

LEVER 

CABLE 
PAWL 



CABLE 

TENSION 

REEL 



GLASS 

Ford i heated wl ndshirld uses a transpar- 
ent layer of metal o*Jd* as a heating ele- 
ment to melt toe in Just two minutes at o 1 F. 

The structural plastic bumpers, also 
on Ford's Aerostar van< are a first U-S. 
application. They're a 2-piece design, 
an outer “fate" section bonded to an 
inner reinforcement, and attached to 
conventional shock-absorbing mem- 
bers. The bumpers are rated for 5 mph, 
but take higher-speed impacts if the 
load is distributed evenly, such as 
humper-to- bumper. At higher speeds, 
the bumper may get nothing more than 
a gouge. It takes a major whack to cause 
the bumper to crack. 

The Aerostar van also gets a bettor 
Ford idea all its own: a self-adjusting 
parking brake. It has the standard brake 
handle with a spring-loaded pawl that 
locks against a ratchai— toothed section 
on the bracket. However, the brake 
cable is attached to a spring-loaded 
circular reel pinned to the bracket. This 
reel, which also has a toothed section, 
meshes with m second spring-loaded 
pawl Ln the handle. When the handle is 
pulled up, the reel rotates with Its 
toothed section locked to the second 



Self-acfjest I ng parking 
brake, as found on 
Ford Aerostar van, 
works by attaching 
Cjibi£‘ Eo ■* spring- 
loaded tendon ml 
When enough *l«k 
ocqj ra In the cable, 
the temlDTi reel 
advance one notch 
to make the table 
adjustment proper. 



PAWL 
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For better oil ]oak control Chevy will 
go to externa] rear crank seals on VG 
and VB engines. The 35 0 VS develops 
230 horses, about as much as the 
improved 'B6 Quick Regal 3.8-liter VG 
with turbo and intercooler The inter- 
cooler adds 40 horses for r 86. 

The Vette is close to the 337S-pound 
emissions class and could make it when 
an S-pound Delco permanent magnet 
starter (saving 6-9 pounds), is installed 
by midyear. The starter uses GM s 
"Magnaquench" magnets, which re- 
portedly are stronger than those of iron 
oxide in Bosch starters 

The r 8B Corvette also will have GM's 
sophisticated new antitheft system: a 
key with an electronic resistor that 
signals a decoder to turn on the engine 
computer. Thera are 15 possible resis- 
tors, and use or the wrong one shuts 
down the system for two minutes. GM 
says this will slow down a thtef by an 
average of 15-20 minutes. Actually, it 
adds only about 15 seconds to a steal by 
a sophisticated crook because the en- 
gine computer has been left accessible 
for service. All a thief needs to buy is 
any matched setup of key. ignition 
switch and decoder, then quick-connect 
them to the computer However it may 
disco image the strong-arm types, who 
just smash uriLO the left side of the 
steering column and trip the lock bar 
The Vette also gets -a Bosch antilock 
brake system that's simply an add-on to 
the vacuum-boosted hydraulic sys- 
tem already in use. However, 
the front-drive G ears (Cad- 
dy deViile and Fleetwood, 

Olds 96 and Bulek Electra) 
will offer the Teves antilock 
system, introduced last 
year on the Lincoln Conti- 
nental The Teves is an all-hydraulic 
system with an electric motor to provide 
pressurized oil for the assist- Both sys- 
tems use computers to operate hydrau- 
lic pump motors and solenoid valves. 
The Teves is more compact and some- 



thing similar may be cm the Vette in a 
coupla of years. 

GM's BG Toronado. Riviera and the 
late-coming Eldorado and Seville are 
the leaders in on-the-skin engineering. 
All inner and outer body panels are 
galvanized on both sides to prevent 
rust. Although lower exterior panels are 
sprayed with plastic to prevent paint 
chipping, even a break in the paint 
won't lead to rust because of the exteri- 
or galvanizing. So long as the body isn't 
dented, GW engineers say it will go 
over 10 years without rusting. The 
exhaust system also is designed not to 
rust— it's stainless steel from end to 
end. All of its joints are welded to 



SEAL 
RETAINER 



Nfw external fear 
crankih^ft on 
Chrvy VG and VB li 
easier to replace 
naod holds oil better, 
but ma kes many parts 
nonhnterdiangeabie 
with older engines 



Fully independent rear suspension on rear -drive Toronado- Rivlera'Eldorado uses a Cor- 
vette-type transverse leaf spring, which Is completely constructed of fiberglass. 



prevent noise 

The TV touch screen that Buick test- 
ed on a few cars last year, passed, and it 
will be standard on the 'BG Riv. The 
Tube is wired to the engine computer, 
heating-a/c computer, radio, trip moni- 
tor and gauge sensors. 

Hie luxury front-drives get a devel- 
opment pioneered on the rear-drive 
Corvette — a plastic leaf spring 
mounted transversely for an inde- 
pendent rear suspension. The suspen- 
sion. however, uses one cont rol arm and 
a strut instead of the upper and lower 
arms on the Vette The spring has two 
cushioned mounts spread relatively far 
apart, so if only one wheel hits a bump, 
the section between them can flex to 
provide a sniffer spring rate than just 
the length between the mount and 
control arm. 

Although new technology draws the 
most attention, GM didn't forget new 
ways to work with old technology on the 
2 5-liter 4 -cylinder: The pistons are of 
an aluminum ^silicon alloy very similar 
to that used on the block of the Vega 
engine. Unlike the Vega alloy, which 
was chemically etched, the piston alloy 
is machined to expose silicon minisur- 
faces, which are very wear-rasistant. 
They prevent damage to piston ring 
lands from wear at high speeds. Iff 



STRUT 




SKYROCKETING ROOF COSTS TURN 
SEAMLESS SPRAY IITD AMAZING 
FART-TIVIE MONEY MAKER 



Good for 
*25,000 a year 
and more... 
much more! 

THIS BIG ROOF RENEWAL | 
PAID GEORGE SINGLETON 

*4, 1 54.65 




When George Singleton made 
$4,154.65 or one order for Seamless 
Spray, he said it seemed like a miracle. . 
making such Big Money with SO little ef- 
fort. But that's the remarkable track re- 
cord of our SEAMLESS SPRAY ... the 
process that makes old roots like new 
again. 

One new man after another has en- 
joyed the same BIG SELL thrill when they 
introduced Seamless Spray and closed 
sizable orders on the first call. 

Like Joe Kimpet, a former welder, who 
was making $1 .000 a month. His first 5 
weeks with Pace paid him $2,796.69. 

Bob Kronner. 5S-year old former steel 
salesman, made one call, got Ns first 
Seamless Spray order, and made 
$1 ,429,43. 

How can this happen so easily for men 
with no experience in our business? It'S 
ail very logical. 

If you've talked to a roofer lately, you 
know the incredible charges for putting 
on new roofs. For industrial buildings, 
shopping centers, motels, hospitals, 
schools, etc, , prices have gone sky-high . 
With our process, we bypass the roof 




contractor The commercial building 
owner uses our Seamless Spray to apply 
Pace Roof Renewal Sealant right over 
the dd root The cost is so low. the prov- 
en results so satisfactory for such well 
known firms like General Motors, Ameri- 
can Airlines, Holiday Inns and hundreds 
more, there is virtually no sales 
resistance 

Pace ships Seamless Spray equip- 
ment an Free Loan. Your customer pays 
only for the Sealant. His own men apply 
it. It's as simple as that. 

The field-tested sales kit we furnish 
you gives you ati the know-how you need 
to gel into this BIG SELL immediately. 
There's no waiting, no training needed. 
You don't waste your time on small, 
penny-ante txisiness. 

YOU CONCENTRATE ON BIG 
SALES— BIG EARNINGS 

That is how part-timer Jim Deveau 
earned a weekly check for $2,760, {We 
think he'll go full-time now!) How Dave 
Lute, with 2 sales in 2 days, made over 
$1 ,500. And how rookie Bob Shelhom 
parlayed several roofs for one company 
into a $1,433.78 paycheck t 

And that's on just one of the inflation- 
beating Pace Products that keep you 
selling big on every call. Along with 
Seamless Spray, you’ll make big sales 
and see big profits with PARK-KING 
Blacktop Sealer, Liquid Metallic Siding. 
Concrete Plus and all our other >-ooaters 
that fill maintenance needs wherever 
you go. 



SEE HOW JUST 1 SALE A 
WEEK IS GOOD FOR $25,000 
A YEAR . . - AND MORE, 

ALL FACTS FREE 
WITH NO OBLIGATION. 

Just mail this coupon I'll mail you the im- 
pressive facts about Seamless Spray 
and all the rest of our amazing part-time 
money makers. You re under no obliga- 
tion. No one will call on you. Everything 
comes to you by mail. Put this coupon in 
the mail today so you'll lose no time get- 
ting into this BIG SELL! 

SNOW-BELT SALESMEN] Winner s miserable 
ice and snow conditions bnrig incneekOly (jig 1 si «* 
orders wrth mos! sen&ationai moriey maker in 

ihe 5 cjb and snow domr-Dl field Check oil ICE 
melT£ft BOX m coupon and vou ii receive a* de- 
lays FREE 

I Mika McIntosh, Vice-President V 

■ PACE PRODUCTS, INC., Deal. PM- IMS I 

Quality Plata. Ilffli A College Glvd. 

| PD. Boi 1MZS, Ovarland Part, KS W210 | 

I PLEASE RUSH BY MAIL all facts about ■ 
Pace SEAMLESS SPRAY, the amazing ■ 

I part-time money maker (Hat's good for | 
$25 ,000 a year . . . and more. No nbhgatKjiv ' 
§ P ICE MEITER 3 

| Name I 

| Add*«i | 



^5 rale Zip 









TIM COLE 



"Crank it hard over and act* what 
happens." said Zodiac's Ed Washburn 
as wp blasted along on □ fulL-lh rattle 
sleigh ride aboard the company's new 
Mark II Fulura. ] spun the wheel dll the 
way to the lock a nil the? inflatable 
etched what seemed like a turn in 
gray- green water. Mo banking. No skid- 
ding. Mo chine walk. Just n quirk q 
farce ■ ind u cinq dot Iqe. this kind of eva- 
sive action can be fun under proper 
conditions (with life jacket and kill 
switch securely fastened, that is). But 
more importantly, it inspires conEi 
den re when the boa( you're driving is 
nimble enough tn lunge out ol danger 
on very little notice. Secondary tubes 



F| Future* offer* unbelievable rnaneti^ 
verabiJJty. Secondary tube* on bottom [rights make it happen. 



running pori and stnrbnnrd down iT u -. 
underbody make it happen. Those ap- 
pendages contribute greatly to en- 
hanced tracking and stability resulting 
in tig hi high-speed turning radii With 
transom wheels lor Jwach launching, an 



inflatable seal and room lor a beefy 55 
hp outboard Zodiac has a ddet! a t4UG0 
complement to its normally utilitarian 
product line. Contact Zodiac of North 
America R 0 lto\ 400, Thompson 
Creek Koad. Annapolis, MD 21666. 



ALL 

OUTDOORS 



Zodiac's sporty, 
safe inflatable 






Tasco's Halley series binoculars 

Tasco's new binoculars offer tremendous liqhr-guLhEi-nm] 
ability due ui cwrwn objective Lenses Thi: 8 *56- mm 
4457. version (fell) U-.mnes a 315-lonr fluid nl view m 
1000 yards. All air-to-glass lens surfaces are fully coated 
rind ihe binoculars have fold -down rubber- eytN_ups. Tin 1 
7x50 model has n 420-tai field of vkiw. All are covered 
by Tasco's new 7 5-y ear warranty 

Star gazFng mae* 4457 is P™* 1 » S ™ S 

eaty with T.uco i i.rmtmr.t Trjsco Optical Co. Bo* 

Model «SZ. 5M10KC1 Miami, I’L 3;il5i!-0060. 



New cycle helmets 



Slmpspn'j Bandit [left( sells tor 1199; the 
Voyager helmet [right | li priced at 5149. 

High strength and low weight, the Holy 
Ci rails of engineering. make a harmoni- 
ous blend in Simpson"*; now Line ol 
motorcycle helmets These bucket?, 
feature hand laminated fiberglass In 
several aerodynamic styles that damp 
on wind noise. Interiors a re madn o± 
brushed nylon and the scratch resistanl 
Lexan fecc shield has u ratcheting Ida 
lure that holds it op£ts The helmets 
3lso offer 3 ventilated chin area Con- 
tact Simpsori Sports 2241 7 S Norman- 
die Avp Torrance. CA 50502 

Win a boat 

We're giving away !*M"s Crumman Ski - 
daddlr- prated bonl to the reader wha 
submits the bo si photograph on any 
subject, Mail your best photo with the 
entry blank on page 1 59 of our June '85 
issue. Deadline: midnight Get 14 M 



.357 magnum. Class 3 Airquns in 
Berkeley California, makes an H&K 
submachine gun iook-elike. Most of the 
guns use plastic: shell casings that auto- 
matically eject when the gun is fired, 
adding an amusing touch of realism. 
Contact Daisy Manufacturing, Stagers, 
AR 77757. or Class 3 Airguns. Suite 
1239 Berkeley, CA 94704 

Leaded -fuel reduction 

FM contacted Mercury and OMC's 
Johnson and Evmru.de to lea in how the 
ERA- mandated leaded -lu cl reduction 
affects outboard motor owners. Mercu 
ry says ks complete product, I Lie will 
operate normally with unloaded Idols 
But OMt: engines greaior thiin 1 15 hp 
built between 1 96E) and 1 984 roust hr 
modified to accept fuel with a lower 
lead content. Kits with thicker head 
gaskets to belter control unleaded fuel 
detonation will be available Oct. 1. 
Contact your dealer or OMC service 
Contra! Avenue Waukegan IL 6008 5. 



Air Soft means shooting tun For under 530. 
The .357 replica, top. accepts plastic EEs. 

For apartment dwellers and others 
whose shooting .id did ion is hampered 
by confined spaces, seme hfi-qun man 
ufacturers have developed plastic tar 
get arm?- that fire light low-velocity 
plastic projectiles Daisy has entered 
this market with true-to-llfe replicas of 
such standards as the Walt her FFK. 
Luqer. Coll 4h and Smith & Wesson 



Low-cost shooting fun 
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AT DISCOUNT STORES, 
THIS MAY BE THE 
CLOSEST YOU’LL GET TO 
PERSONAL ATTENTION. 



Somewhere along the line of 
discount store evolution, the 
phrase "Good afternoon " turned 
into "Attention, shoppers . . " 

Sentry Hardware, we 
m for that kind of progress. 
So our knowledgeable people 
will greet you right on the floor, 
not from a speaker on the walk 
They 1! help you find all the 
hardware you want. And if you 
need advice, they can help with 
that too 

. Jiop Sentry. We 11 

answer your 
questions with a 
smile, not a 
recording. 

SENTRY 



Where hardware ran t a sideline. 
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Clear ExcemrScakvit 
:■ ■■ S 2.75 , 

H35 After Sl-WRcbtr 



wnonER 

IWd Strapper 
>: H4.83 



¥ 



r 



VISE GRIP 

IQ 4 ' Lutftmg Mtirc 
iidwk! 15.99 



kkuitkM 

Single Cyfiflder Deadbolt 
■ ttuQi jCi'i S 7.44 



Hanson 



I 3 -Pc. Drill Bit Set 
iuiUT 56 . 6 6 



Dcvcon 



5 -Minute Epoxy 

■&-aofr) Si.31 





WD -H> x 1 Gal Container 
WFrt* Spray Appl ic ator 

■■Nuiufc +otor\: iy.W 



KftttXraj LuvcraJl 
WCMI 0 >S 4.44 




Cordless Screwdriver 
■■■■ Fret Charging Stand 
n? SnM 



Lufkin 

^ ' r ifi. i£j- Undok Rawer Tape 
mm 14,99 



V Seal Al Lint, a Vm>i UnjuJ Set 
[vtVjS3£8 






THE PM 
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Power painter goes cordless 



Black & Dicker takes 
the convenience qf pow- 
er painting one stop fur 
ther with its new carbon 
dioxide iCCy gas- 
powered painting sys- 
tem. This totally self- 
contained, nonelectric 
system has no power 
cord to contend with — 3 
real plus when working 
on ladders and scaffold- 
ing — and it clips right 
onto your belt 

The pumping head, 
which operates on a 
standard GO* cartridge, 
pumps paint from a l 
quart container through 
a 4- ft. flexible tube to 
the roller. Paint flow is 
controlled by a pressure 
regulator on the pump- 
ing head and by a push- 
button on the handle. 

The system includes 
two 1 -quart containers, 
a 7-in. roller frame arid 
cover. □ 1 ^in-wide 

trim brush, four CQ? 
cartridges and a faucet 
connector for rinsing 
the system dean, it's 
available at hardware 
Stores and home cen- 
ters for about $70. Con- 
tact Black & Decker. Box 
I.GK Bourse Building. 
Philadelphia. PA 3 9106. 

—JT 








Seff-oorTtalnetC cerdlew power pointer clips right onto your 
be h (top) — no more troublesome extension cords. The pump 
Ing head operates on a standard C0 2 cartridge [above, left}. 
The handle accepts a paint roller, painting pads or a trim 
brush } above., right) to tackle most painting chores. The 
system is designed for use wtth latex [water-based) paints. 



Furniture fixup kit 




Repair Rtt comes With everything you need 
to flx scratches* nicks and dgarct bums In 
wood and plastic laminate surfaces. 



Fix unsightly furniture scratches and 
nickfi with this handy wood repair and 
touch up kit. Simply mix one of the five 
dye powders wnh The mixer finish lo 
obtain the desired color. Then, brush on 
rhe mixture to conceal the defect. After 
it has dried, apply a topcoat Finish The 
kit works well on wood -grain plastic 
laminate surfaces, loo. 

Each ktl contains dye powders in oak. 
walnut, teak, pine and mahogany 
shades, a mixer Finish; camel hair 
brush; mixing tray, cleaning cloih; and 
steel wool. 

EFs available for Si 4,95 postpaid 
from Woodcraft Supply, 41 Atlantic 
Ave Woburn MA Gl S8S — , IT. 




Knock-out veneer flaws 





to ensure a 



Repairing damaged or defective veneer 
is easy with a veneer punch. Simply 
position the tool over the defective araa 
and slrike the tool's handle with a 
mallei. The hardened steel cutting 
edge punches out a neat, irreguiar- 
shaped disk. Then punch out a replace- 
ment disk From a veneer of the same 
wood specie b and glue it to the spot 
where the defect was punched out. Be 
sure the replacement disk mantra* n» 
veneer's grain pattern 
virtually un noticeable i^^.p 
T he 52-.mm.-dia. punch shown 
is available for 373.70 postpaid 
from Constantine's, 2050 East- 
Ster Hd r Bronx, NY 10461 
3fjr punches aro also avail- 
in 25 mm ($48-70}, 32- 
mm. | $49. 70). and 45-mm 
($65.70} sizes. 

— 'Nosarjto Capo Cos to 



SI 

i 



After punching put the defective spot Cut 
replacement disk from same species of ve- 
neer. Backup board ensures a dean cut. 




Replacement disk fits the cutout exactly- If 
you match the grain pattern carefully, the 
repair will be virtually undetectable 



If fOv’V* M ^ nw^prorTtJ^ wrlh sornu rpocimi 

teaiutv s. kr us 1 know uhoiii a, Write to PM Work- 
bench. Popular Mechanic P 24 West 57 ih S., Pie w 
Vhr±, N V. JODJS. 
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AdTTrLiKmrn! 



Amazing New Third Brake Light 
Can Save Your Life 




Introducing the biggest safety 
breakthrough in the history of 
the National Highway Traffic 
Safety Administration (NHTSA). 

Govt approved 
Mandatory for 1986 

Stringent government tests prove that 
the third brake light mounted al eye level 
reduces rear-end accidents by over 53 % . 
The government is so amazed with these 
test results they are demanding all 1986 
cars be equipped with this new third brake 
light. (These car* will be introduced in 
September of 19 85.) 

The NHTSA estimates predict that this 
light will prevent 900.000 rear-end colli- 
sions a year and 40,000 personal injuries 
a year. And when accidents do occur, tests 
$h aw that personal injuries are reduced. 
Car damage and repairs are also reduced 
hy almost 60ft, 

Here's why it works 

Mounted at eye level, the brake light 
is bright and easy to see because it shines 
directly into the eyes of the drivers in the 
second and third cars behind you. Also, 
since the light comes on only when you 
brake, it can't be confused with turn sig- 
nals or tail lights. 

Reduce rear-end ers 

The third brake light can prevent painful 
whiplash injuries, remind tail-gate™ to 
back off. and gives the driver behind you 
better depth perception, day or night. 

Many insurance companies are offering 
discounts for these lights. 



Amazing results — your chance da rear- 
end accident is reduced by ova/ 53 %, 

Exclusive Design 

The versatile design of our Sight comes 
complete with everything you need — so 
it fits every kind of car. The patented bulb 
assembly snaps out for easy bulb replace- 
ment. The contemporary style has a tow 
profile — so it looks good on all vehicles. 

This American made light meets all 
Federal Motor Vehicle Safety Standards 
(FM VSS) including Federal Standard #108. 

It’s easy to Install 

The eye level brake light mounts inside 
your rear window — like the new cars, 
where it is protected from weather, car 
washes, body damage and theft. 

We offer two assembled models — 
one for American cars and one for foreign 
cars Pivoting legs {with leg extensions) 
make it adjustable to fit all sedans, 
hatchbacks, station wagons and pick-up 
trucks. Good instructions and snap-nn 
wire connectors make this a job you can 
do with a screwdriver and pliers in just 
20 minutes. 



Mounted at eye level, the third light is 
easy to see , 



Be first lo experience safer driving — 
it could save your life. 

Order today 

For ordering or further itiFormation, 
CALL TOLL FREE 1-S0O-525-S624 
(in Colorado 303-762-1385) or send to: 
Progressive Energy Coqj. , Dept, PM 1085, 
3148 South York. Englewood. CO 80110, 
All order? arc shipped promptly. Fleet 
prices available. Dealer inquiries welcome. 



Ytesi, send me the amazing new brake Eight Ihat 
coukJ sm my life- If In 60 days, l am net satstod, 

1 can return for a prompi refund. 

□ Pleflse send me one brake light at 519.95 

and $3.00 shipping. 

□ Plsaw sand me 2 or more bran* lighis ai 

$19.95 each. SHIPPING IS FREE. 

2 modeta; 

For American cam 

For foreign cars) 

Year Make Model 

□ Check C MasterCard WiSA n COD 






Th& Third Ugh( comes on 



Actual size: 
wide 
V/i' r high 



Money-back 
Guarantee 

Our lights arc 
backed by a one 
year manufacturer's 
warranty and Our 
own 60-day money- 
back guarantee. If you are not 
satisfied for any reason, you may re- 
turn the light for a prompt full refund. 
Lights arc $19.95 each, plus $5.00 ship- 
ping. Shipping is FREE with orders of 2 
or more. 



Cord 4 _ 
Exp Date 

Name 

Address _ 



City State zip 




Progressive Energy Corporation 



ttrpi PWO&i, 3i4SSoutb bdt. Englrwood. COMOa 

toll Free 1J[W-525-flG24. 

In Colorado 303762-1365 

1985; Prc?gr'aaa*va E ru gy Carp 




APPLI ANCE 
CLINIC^H 



Washer 



clothes 



3 have? a Kclvinatar washing machine 
about six years old. model No A W- 
1 SOD EW. serial No. G49A075&58 Jl 
loaks oil inip the tub and onto the 
clothes it's washing. There isn't a deal- 
er within 50 mites of where I live. Can 
you tell me what the problem is and 
where [ can get a service and repair 
manual for this machine? — Donald 
Lord. SranlxHJgh m 

It sounds like the seal 1 around the 
agitator block has allowed wawr to get 
down into the washer's transmission. 
The transmission has probably /filed up 
with water, creating a pressure in the 
gear case . This forces oil up the trans 
mission shaft, around the seal and into 
the tub. The shaft seat has failed be 
cause of a worn transmission housing 
bearing and shaft, 

To correct the problem f you should 
replace the top oil seal along with the 
transmission housing , which has the 



top bearing built info al . You should also 
replace the agitator drive shaft which 
goes through the top bearing. 

No special toots are required to repair 
the transmission r but it will take several 
hours. You should purchase both a parts 
manual and a repair manual to assist 
you in disassembling the transmission. 
Those boofrs will help you pick out the 
worn pans and will provide you with 
the proper replacement part numbers 
for your washer, 

The manuals, as well as a hst Of 
franchised Keivinator or Wh/Ee Wes* 
Eintjbousa appliance pans distributors 
in your area, can be obtained by writing 
to Jfo/tfnaEbr Consumer Service, 325 
West Main St. r Newark r OH 43055. 
Attn: Marketing Services, The part 
number for the parts manual is Kl 780- 
28; it costs $2.50, plus tax. The washer 
service manual is KLUA- 1 5089, and 
costs $5, plus tax. 



Clanging mixer 

My 10- year- old Osier mtxcr/blendor 
Imperial modnl No. Q66-04E, has devel- 
oped n clanking sound in the gear case 
attached to the motor, I've disassem- 
bled the base as far as the gear case 
but can't remove the plastic drive unit 
mourned on the top side of the base 
housing The drive unit meshes with 
the sprocket mounted on the underside 
of the upper arm Where do I go from 
here?' — Ralph Mason. Portland. OR 

The pan you're having trouble with is 
the drive coupling , This part can be very 
difficult to remove because it is con- 
stantly being lightened under norma/ 
use. Due to the age of the unit r it maybe 
impossible to remove it without chip- 
ping it off with a cold chisel. Once the 
coupling is oJT r you can disassemble the 
uniz and remove the gear case. 

Individual gear pans for your mix- 
erblender are no longer available, so 
you will have ro replace The entire gear 
case with a replacement kii. Hie pan 
number for ihe gear case is 20SZ34 and 
it sells for about $26. The number for 
the drive coupling is 4550-003 and it 
costs about $1. 

These pans, along with installation 
instructions, are available thorn Osier 
5055 North Lydelt Ave. r Milwaukee r WI 
53217. Attn: Froduci Service Dept. Be 
sure to enclose The model number of 
your unit in the letter 



Rusty dryer drum 

[ have a Kenmorn clothes dryer, model 
No. 76971100, serial No. FS3210634. It 
is about five years old. The finish cm the 
insidf! of the drum has worn off and the 
drum is rusting, so rust gets on the 
clothes, 1 sanded the drum and sprayed 
it with a high -temperature painl. but 
I his .soon wore off. Do you know of a 
finish I could use that is more dura- 
ble? — Gary Upchurch, Alice. TX 

A washer drum takes many a hard 
lick , especially if you dry a lot of clothes 
with zippers or large buttons. To cope 
with the rust, buy a spray can of primer 
gray paint — the same paint used on the 
assembly line w coat the dryer drum. 
The J3-ounce spray can, available from 
your local Sears repair pans center ■„ is 
pan No. 350938 and cqsis $8.25. Kou 
will have to remove the drum to spray 
it, so you should also buy the dryer 
service manual, pert No. LIT- 78 7207, 
w assist you in disassembling the dryer. 
The manual costs $8. 

Sand i he drum, then thoroughly 
clean it with a solvent such as lacquer 
thinner in a weli-vemilated area. Once 
the solvent has dried, spray it with 
several light coats of paint. Reassemble 
i he dryer after the paim has dried 
overnight. Then turn tbe dryer to a high 
heat setting and let the drum tumble 
without clothes in it for 45 minutes to 
cure the paint. 



Dishwasher service tip 

To keep your dishwasher humming 
efficiently, periodically clean the spray 
arms and drain area. On some models H 
ihe filter screen and drain are in plain 
view: others require some disassembly 
to gain access. 

Turn off the electrical power to the 
dishwasher. Remove the bonom spray 
arm and filter screen and clean them 
with a scrub brush. Loosen any lodged 
particles in the spray holes with a piece 
of Stiff wire. Clean the fop spray arm 
without removing it. 

Clear away panicles from around the 
pump cover and drain area , and remove 
any buildup of mineral deposits from 
t he healing element using vinegar and 
a scrub brush- Make sure both spray 
arms turn freely. If they don't , check for 
debris or mineral buildup around the 
pivot holes. 

Some standing water should remain 
visible at the bottom of the drain. This 
keeps the pump seals from drying out. 
But standing wafer should not touch the 
bottom of the heating element, if it does 
the dishwasher may not he draining 
property. Remove the botrom access 
panel and check the drain hose for kinks 
or sharp bends. PH 




cleaning of the hotel In the spray arms. 



tf pptlAJrtt .i prabfr m Any BppttatKX (.our 

qur.tlhwt Jinntj wtfh rfie mocteJ amj st*rwf fHjmhm Jo 
j^fpJj.unfnp CUwc Popular Mech*ni£\ ZZ 4 tVrrj STtfi 
Sr Nf*w Vorit JV.V TOC-TS Sorry, fKfj IpiEers rjnrwc 
ht' answered mdjvTdLLiflir 1 FYirJiJrrm nf wide inreresr 
Will Ew ,:. , .vvi “J' in l/u'i frphjfon 
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“Texaco’s New Formula 
Havoune Challenges 
I hE World s Most Expensive 

Motor Oils” 




Do you have to pay the high price of synthetic 
motor oils like Mobil 1 or Amoco Ultimate to gel 
the engine protection your car needs? 

Check outthese tacts 
Both the expensive synthetics and 
Texaco's Havoline Supreme 1QW-30 give you 
the quality protection demanded by these 
industry yardsticks 



Both exceed carmakers' warranty 
requirements for virtually all gasoline-powered 
cars. Both meet or exceed industry standards 
in helping preveni wear, keeping engines clean, 
saving gasoline, and prelecting against rust 
But only Havoline COrnes without the high 
price And that you can check out wherever 
Havoline is sold 



Havoline Supreme. 
High Quality Protection 
Without IhE High Prke. 









“Air flow management does 
more than help Aerostar and 
Merkur get better mileage, it 
also contributes to better 

handling. Larry Sacha 

MarlQQtT. 

ELxterifir und 1 Aerodynamics. 
Design Engineering 



« 







tiir jlmc 

management helps mate 
Aeroslar sjuel cctmurr i y 
mllrtgs better thim 
mciny compact sedans* 



Ford Aerostar is one of the 
newest examples of the com- 
mitment to quality at Ford 
Motor Company; demonstrat- 
ing leadership in applying 
aerodynamic principles to 
automotive design. 



A swept back front end. 
spoilers, flush glass and 
door handles are all quality 
refinements that help 
Aerostar slip through the 
air with a whisper. 



* 2 # estimated rtty Ivan] 

2.1 ¥A¥i rstimalrd rilv mtltflgf 



• npj 



Get it together — Buckle up! 





I/VC 





Merk ur s fripfrldP fvur 
spoii/ifrs nal only coniribuf e 
ti* solid roatffml hut olso 
heip reduce the Gtr 
Hi rHi tlence be j h Hid the 
vehicle jot greater 
aerodyntuiitr ef)k\vnqj. 



Merkur uses a small scoop 
to lake only as much air as 
the engine needs for cooling 
and let the rest flow over the 
ear smoothly to exert 



“down force" on Merkur s 
biplane rear spoilers. 
Result: The feel of solid, 
tn -touch-with-the-road , 
quality. 



Quality 
is Job i. 



F&rd - Lincoln - Mercury ■ Merkur 
Fdrd Trucks * Ft>rd Tractors 



&AarnpHJJE lay tfLtEHi tbtp HW DfStM 
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Double-duty appliance 

Reduce kitchen counter clutter with 
Waring' s new under ihe cabinet blen- 
der/can opener. This unique appliance 
is a fully automatic can 
opener that flips down to 
reveal the base of a 10- 
speed blender. Just Install 
the blender" s 4 5 ounce ca- 
rafe and you're ready to 
process foods and liquids. 

Features include a 
strain -and -serve Sid and a 
carafe base -lock that holds 
the container securely to 
the motor 

The blender/can opener 
is available ai housewares 



and appliance stores for about $90. For 
information, contact Waring Products 
Div.. Dynamics Carp.. Now Hartford, 
CT 06057. 



step to form a wide, sturdy platform. 

The Step Deck's weight capacity has 
been tested to BOO pounds and it folds 
flat to just 2¥e in. for easy storage. It's 
available ai hardware stores and home 
centers for about $40. For a dealer near 
you. write to Cosco Enc . 2525 State St. a 
Columbus. JN 47201. i*t 



-mow 



Press-In-place caulk 

Two new products from 3M take the 
pain out of glaring windows and caulk- 
ing cracks These neat easy-to-use 
products come preshaped in rolls. Sim- 
ply press the compound in place and 
peel off the protective backing Then, 
apply either a latex or oil -based paint, if 



desired. 3Tess- In-Place glazing ($4.25} 
comes in a : Yn-in.-wide x 17-ft. roll. The 
caulking f$3.253 comes in a Vas-in wide 
x 2 2 -ft. roll 

For details, contact the Household 
Products Div.. nidg 223 4£ a 3M Cen- 
ter St. Paul. MN 55144 

Dual-position step stool 

The Stop Deck is a cleverly designed, 
space-saving step stool that converts to 
a 2 -step work platform. Simply unlock 
the stool's top step and rotate it down- 
ward until it locks level with the second 



Do-lt-younelf wood stair rail system features balusters with preshaped locking dhks that Elf 
in sockets bored in the handrail [top, right] and bottom support rail. The adjustable socket 
Joint is then concealed by nailing a piece of molding In place |3baue, right). 



Install a custom- looking wood handrail 
in your home with the do-it-yourself 
Promontory stair rail system. The sys- 
tem features balusters with disc- 
shaped ends that fit into pro bored sock- 
ets in the rails. This permits the 
balusters to adjust to any angle, or 
level, run of railing A molding strip is 
nailed In place to conceal the socket 
joint. The balusters are available in two 



sizes — Z9 in. and 34 in. high — and two 
styles: traditional (IYr X IV* in.) and 
elite tm x VA in.). 

The handrail system Domes in oak 
and hemlock and costs less than $25 
per running foot. For example, a 5 -ft. 
hemlock handrail kit costs about $112. 
Newel posts are purchased separately. 
For details, contact Mansion Industries. 
Box 2220. Industry. CA 91746 



Pop-together handrail 





1983 & 1984 
Popular Mechanics 
Indexes 
Now Available 

■ 1 2 -page easy to use 
reference, 

■ Arranged by editorial 
departments. 

• S ho rt descri pt ion of a iti c le , 
month, cage number and 
length provides a quick way 
to locate sub feet. 

• C onve nient size allows you 
to keep index with your 
year's set of issues. 

• S2. 95 each, 

1971. 1973 and 1975-1962 
indexes a?so avarice— Price 
fcreach index— £2 95 Older 
index by year Send check or 
money order to 



ttc s 

p.o bq* iou 

fia&iQCiry Slal.cin 
NfiwYork NY 10101 




PLANS 




Ram/G^m 5h*d Outf wrU-d«i£fl*rd yard 
building piwidtHi handsome 5 forage for 
yard toals, hand took. power equipment, 
gardening supplier and 4 gardening center 
for the whole family, It also has an upstairs. 
Luft ! Dim : 12 * IMt Hans, instruction man 
ualicmjteria] List. {1 plan: PL- Hft^SlO. 50) 
(2 plans: PL-127M- 517-SQ) 



5*nd ymir name and address with 
check or money order payable to 
POPULAR MECHANICS. Mail to: 
Popular Mechanics, Box 1014 Radio 
City Station, New York, N,Y. 10101 



NEW PLANS FROM 




MecitamGS 

COLONIAL-BARN GARAGE Holds two full-size ears in separate 
bays. Measures 24' x 26'. A 3 ft. overhang on one side provides 
excellent storage for wood and garden equipment Plans include 
overall perspective, basic wall-building sreps, and construction details 
for framing (oft. floor, roof and end gables. Plus exterior finishing details 
and suggestions for alternative versions of the garage. 

PL- 1277 $30.00—1 plan 

$20.00— each additional plan when purchased with first 
plan. 

POP-TOP CHILDREN'S DESK Has a tilting top that tan be angled 
for drawing or set flat for puzzles and games. Plenty of storage under 
the tabletop and the hinged seat, plus two roomy drawers Features 
handy paper feed. 

PL-6831 56.95 

ICE BOX BAR Collector -style design doubles as bar and storage 
cabinet. Holds glassware, beverages and mixers Has plastic-lined 
mixing compartment, frame and panel construction, brass hardware 
and casters. Size- 31 'h n x 33 f *ht>" 

PL- T 234 SF0.5Q 

PORTABLE IRONING CENTER Compact and well-designed, 
allows you to iron where you want-kitchen, living room, etc. 

Includes shelves, storage and wiring for iron and lamp 

PL-4801 $5.95 



CLASSIC WOOD TOYS Bring great pleasure to the young person 
who receives this, as well as the person who builds them Full-size 
plan Just trace, cut and assemble 

PINE ROCKING HORSE Provides hours of fun. Sturdy 
construction Saddle is padded for comfortable ride Size: 25" x 36" 

C-245 $9.00 

SIX-CAR TRAIN Rolls on rear wheels: cars couple together 
Locomotive, render, box car, log carrier, crane and caboose 
Locomotive is TO" long, others. 8" Manned by engineer and asstsrant. 
plus crane operator 

C-295 $7.95 

TOY TRUCKS/VEHICLES Special set of 5 of the most popular trucks 
and construction equipment; 18" Trailer Truck, 12" ice Cream Truck, 12" 
Bulldozer, 15" Power Shovel and 1 7" Dump Truck. 

C-5 510 00 

List of accessories and suppliers included with these 3 plans. 

All plans Include: Assembly instructions, layout and materrals list. 
Send check or money order to: 

POPULAR MECHANICS 

PO Box 1014. Radio City Station. New York, NY 10 1 01 

| RQpu^ MechJfhCS »S »h iuli'i; . 1 1 tti i# Hear si bUgjuinn i duunn at Thr Hpatci tcxpcifarKri 




"HOW TO Get Rich 

Sooner Than you 
T hink.” 

A Whole Mew Class of Millionaires Can Be Created In The Next Three Years! 



My name Is Joanna Jordan, and l have coated 
a "New" and fantastic money making program 
| List for ypg, 

Let me icii you why I am so charitable. 

No, i am not crazy and i don't like giving away 

my confidential money making secrets, But as 

yen read turiner you will understand why ! have 
Id. -I HAVE HQ CHOICE/' 

There are, at this very moment, Fitly million 
Americana who are geared up to spend an 
estimated 2 Billion Dollars m the next twelve 
months an services like my program ofiers, end 
somee-ne sisa. besides myself, has lo take ad- 
vantage df this cpportunily dr it will be (ost 
forever, 

IF you are looking lor e way to clear up all 
those overdue bills laying on your desk, or M- 
chan table,. then this may be Lhe solution to you r 
problem? 

twill show you how to start my new program 
entitled "How Tp Get Rich Sooner Than Yog 
Think" on a "beginner budget 1 ' and perhaps 
pocket up to $25,000 dollars the Following 
month you receive it, 

Welti Don't get the wrong idea. Let me assure 
you. right now, that you are NOT working for a 
parenl, 1 ranch isa or distributorship company. 
You are Not working for me or my company. You 
are in business (or yoursalt and an lhe money 
yOu make with this marvelous business Lg yours 
to keep you don't have to share any of it with 
anyone 



But, before we go on I would like you 
lo take a lew minutes and CALL my 
private telephone number for a per- 
sonal recorded message I made just 
for you 

(703) 450-6052 



Now Ihat Tve got your attention. It would be 
my pleasure to c-pnEinue 

Maybu you won't nuke $25,000 dollars the 
tirst time but, you may do better. I hpve no way 
ol knowing AH I know is that H is URGENT that 
you n*Ove On this Opportunity now. Not rifixl 
week or next month but Now. It would be e 
shams For an that money (over 2 Billion Dollars} 
to just pass you by without you getting your Fair 
share of rl 




That brings me to this vary important point. 

If I could handle bM the business that will be 
gen grated in the next tweive months, l wouldn't 
bo telling you one soFitary Ihing about this 
poiantiatily "slrike-il-rioh opportunity." I 
wpuldn'i be writing you this urgenr message 
NOr would I be revealing my inside secrets. I 
would be just working the system I have In- 
vented and be makmg all the money I could 
spend- Bui I hat s npl lhe case. I can't handle alt 
the business. Neither can ten other people, or 
100 or 1,000 tor ihet matter, it's just too big! 

Okay. Okay, l understand that not everyone 
wants to become a millionaire in the next twelve 
months Maybe you don't want the headaches of 
handling all that money al this time. Maybe 
youre looking for something "short-term" and 
not long term That's okay. Give me a few more 
seconds pf your time. 1 1 Kink I've got the answer 
S*r you. 

Let's assume for a minute that you warn to 
make $300,000 dollars, nut o-ne million. And let's 
further assume that you want to work pan-lime 
only. That's fine. You can do it. You can operate 
lhe program part-time, weekends only pr even 
ings it you like, and make up to 1300,000 dollars 
in seven months. Then, you could stash away 
i he money in the bank and live off the interest 
lor Fha rest Ol your I lie. Fd-r example: 12% ir- 
leresr on J300.000 is 130.000 a year; without 
touching the principal 

Listen Closely! What I am ottering you here is 
an opportunity for you snd your (amity to 
perhaps retire early in life. Stop worrying abOuF 
the everyday chores and live off the interest on 
the money that win be made by you Fh lhe next 
seven months. Once and for all be Irea from hav- 
ing tp get up on- those cold end Chilly mornings, 
start the car that may or may not start; get stuck 
In the traffic or snow that may or may not be 

blocking your pam to work. 

Instead, with my System you are tree to 
choose tha days you want lo work- You could 
decide, oh Ihose snowy days in January , lo sit at 
home and watch TV all day iF you like, play m the 
show Mke we used lo do when we were kids, or 
catch s plane for Hawaii or Florida. N***r hay- 
ing to worry about how you are going to pay the 
mortgage or oar payments while you are on 
vacation. Never having lo worry about someone 
taking Over yO-ur job while you are mis sing a Few 
days from work. 

You and I both know ih&t is r>0 way lo Live. We 
have been through those headaches ^er and 
over again. Let's don 'l make the same mistakes 
twice- Tsxe my advice, and don't pass up stiis 
'onte-in-a lilelima" opportunity to perhaps gel 
rich gOoner than yOu think. Order my program- 
now. Today. 

Let ms level with you. Ws all come into (his 
world naked and broke and we -ire ail going out 
tha same way. What we do with our iivei In bet- 
weed Ihose two points in time is what 
Darn, I would hate For my Friends to Say altar my 
death ‘"She never en ( oyed herself while she was 
cm this earth. All she did was go back and torth 
to work 350 dsys a year, took (wo weeks off For 
vacation, if she was lucky, and spent the ms rest 
of the year working For someone she couldn't 
stand." 

Listen, that's not going to happen to you and 
me. Ytfe are going to have aome fun to a change. 
We are going 10 do some Of the things wa have 
always wanted to do and we ere going to do 
them Now. 



Lei ms l«! you in Oh > Utile secret. I know what 
►Ta (ike to be skeptical. I also know what if a Like 
to purchase Inspirational books, mousy making 
programs and income Opportunities from giber 
companies and individuals. You nameu and I've 
bought it I have probably bought and tried every 
fhOhay making program on the market today and 
then some t even went to the trouble of buying 
two ol lham liom two Overseas companies in 
Australia and Japan. 

Noshing seemed iq work to me. Most of them 
( enjoyed reading, but when it came right down 
to putting (he program Into operation | was lost. 
There | use wasn't enough good Information for 
me EO follow Ok. I know tbay intended to do a 
g&od [Ob in tha beginning, hut ih^ir writing skills 
and instructions left me rial Every Urns I Marled 
to do some invest igal I ng about a particular 
system or put a plan into operation I came up 
empty handed. 

My money making program (t compltls, watt 
written, precise, detailed and perfectly 
understands ble. There are r>o If 'a or but's lo it. 
Order my program now and see LI i am right or 
wrong. If l am wrong you have wasted a postage 
stamp, But if i am ngni, you may be abla to walk 
into lhe Showroom Ol (he Mercedes dealership 
and hand the salesman 142,300 dollars In cash 
fin one- hundred doitar bids} and drive away in 
the automobile Of your choice- A two-door 330 
SL convertible would be nice. 

Purchui TFM Heme of Yog* Qreamsl 

Once you start receiving your monthly checks 
From your new business do you realize Fhat you 
may be able lo purchase that new home in that 
special neighborhood you always wanted to live 
m Tow know the one / mean. That special 
place Or Street yOu always wanted on live on. 
You c-ogld waitz right in end tell the real estate 
agent you would ilka lo buy the home up on the 
hill. You then hand him or her a c-heck for the 
down payment, and start the paperwork lo move 
in right away. With your new business arid lhe 
proposed yearly income you could be making 
you should! have no problem qualifying for the 
mortgage. 

Once you read the “(wo volumes" of my new 
program that I have prepared lor you. You will 
see (hat this hypolFietical situation can become 
a reality for you— not just a dream 

Listen Closely! I know F don't know you per 
son illy, but lor the sake ol all that money that 
might be lost, over Two Billion Donate, t am go- 
ing to reveal to you paws Mu I inside secret? that 
most people dof/i even know exist. 

I will give you names and addresses ol com- 
panies that have been kept hidden liom tha 
American- public For Over fitly years. These com- 
panies ere the "key to pour future" that will 
help you achieve success like you never 
thought possible. 

HerVc Wh*t You Are Going To Receive : You are 

going to receive "TWO VOLUMES," a complete 
set ol my ideas end systems written exactly as l 
use them on a daily basis. The same ones I us- 
ed, Iasi year, la make Over one million pollers 

Both volume? ore handsomely designed and 
printed by one Ol the most sought after printing 
companies, in (tie country There ere 233 pages 
altogether, about ?1b pages of text and about 2B 
pages qI exhibits, pictures and i 1 1 u-sl rations. 
There am insider secrets, elan up beginner 
bud-gets, detailed through mat ruction?, hifcTto. 
find kusFniM contact^ anq my own special 
powerful money -making ideas. TVteiF puhfica- 
tians are bofh brand new and fke creative pro- 




sramYtM will find in them is bemg offered for 
a limited time and a timtied time only. 



i scared my secrets with some ol my doses L 
Friends before I decided to Eelec t the readers of 
thrs publication, as some of the taw quai diets 
people in this country, lo participate with me in 
this unique opportunity. 

Here'S how they did: 

$12,000 in fifteen days 

When you showed us your matin els my wire 
and I sal up to 3:00 AM reading every word ol 
your money making program, two days later we 
ptii your methods mlc oporalion. Wow! Were we 
surprised when we made Si 2,000 in fut&an days. 
Our goals are set higher. 

Thank you from both oi us. 

Mr and Wrs Q. A.., Santa. Monica. California 
f 1,000 A Week 

Since I read your program on how Id gel rich, 
my life has taken a lum Fof the betlur i was ear- 
ning abDui $200 a weak in a iob that I reatly 
didn'i like. workings for a boss i couldn't get 
along with 

After applying your money mating program 
tor lhe Iasi lour weeks, my income has already 
reached It.OOO a week. I am hoping lo make 

15.000 a weak by next spring. I can't thank you 
enough For showing me how to put this kind ol 
money into my own bank account, instead ol my 
bosses 

Mr. S McC., Newtown, CT 

19.000 dollars Richer 

Every wa-ek I would work all week long, pick 
up my paycheck, and 2* hours later after paying 
by bills I would be Hal broke. Your program 
"How To Get High Sooner Than You Think" 
came In the mall three weeks ago yesterday. 

Today B Flif applying your methods lot only 
two an-d a hart weeks i am JS.OOO dollars richer, 1 
have money in my savings accdtini lor a change 
and I am buying my self a new car. 

You're the greatest 

Mr R.I.G., Los Angeles, California 

I Made WM5S-0O In one month 

I don't know whither or nol 1 am lhe most suc- 
cessful person io use yaur techniques, and I 
may not be. buL. with no exaggeration, l made 
593,455 00 in one month. 

I Just wanted' to writs and ten you that your In- 
formation ys incredible I am happier than I ever 
i bought i would be 
Joanna, thank you. 

Mr, j a . Danbury. Connecticut 

D**f Rudw: 

I in# lit Ed IqM you of my c-KfWf-ET.no- wilft Jew 

d»n her n «w money making program ■ Hc?w lUGet 

Rich Si>unF,r Than Vot: Think 1 " 

My n ?nw i* Kjltiy Rmcu and 1 pm a ci&5B FrL*nd *r 
J-SUnna'a Unlil sn^cnlly I I houghi I wi? * a ppy in my j&fr 
and family IkF# 

flyl what I leerned ham Ju-an-nj hflprnj mi llljl t 
mai going abpgl il all wrong In 1#cl, 1 wa* on Urn same 
Irwd-miil n-vrMynno swing Id d* on nyran dayj 
'Maks 9 few duller? itw* ^nk. and spend mgre than I 
madf: ness i ween " 

Joanna Borden has an fcndMduH and ' oi FF^rco I '" ap- 
proach gti hw tp m-BJKfl big mpniffy Ihjl lasts, for mpr# 

n a couple o+ weeke Her methods are PogLcel and e*- 
leoiivi And OB# way or espial* ing her ne* unique pro- 
gram makes n easy to understand and quick to apply 

Her program endued -'Ho# To -Gel Rich Sooner Tuan 
You Thmk!" can show you how lo earn money fasl, -and 
her confidence In Its mone> making abHily shews in tw 
gu^-iAntee. She will give you a Three Month' FflEE 
TRIAL (Thai wi- 1 give you ptenty ol kma la Iry her 
lechntpues end Find out chai Miss Jordan Fia-s beencooi- 
C^eleiy sincere m whei she has been leUing you.l Use 
lhe Phlcwmelion end pul the money making program mlo 
action, tor tha; period, if yog are not sail BlpecS, For 
any mason, |ui* mall lhe- materials back and she will re- 
iufKf every ce r i ol your money lo you 

S'neerely yoyrs, 
Kalhy Rice, New York, New Tort 



“There is a limited supply of my 
first edition programs available, 
and because programs Of this 
quality are normally sold out in 
fifty days." 

YOU MUST ORDER NOW! 
"Please don’t hesitate, this is 
your One-Time chance to get in 
on something really fascinating. 
Do it now. Order today." 



Ltl mi prove to you ihal l know 
wh*t !i F i like . I k-now what 

It'S like to spend every cenL of yogr 
paycheck two days attar you gel 
paid. I know whal it r s like lo write a 
questionable ch&tk at lhe grocery 
store on Wednesday, for 525 
db^fira, and hope to cover j| by Fri- 
day. i know what It's like to have 
more bins H5 pay ai ih& and of ibo 
frionlh tfrpn you brought borne in all 
four paydays I know what M's like 
lo stand in line in a deparimeoi 
store with your Visa catd in band, 

Hoping you won't be embarrassed 
by some clerk behind the counter 
when she -cal I a in your number In 
lhe controller 

I know all these things because * 
have experienced all 1 F>gm inings. 

Isn't It about time you made a 
change in your everyday life? Isn’t it 
aboul time you said 'Enough is 
enDUflh" and 9t9Hed a new way of 
life? OonT Lei SOmeOna Else Cnn- 
trni Your LHa. Da samettiing gtKJiil 
it Today. 

You ctiuld s-lart, right now. and be 
on you way to your loMune by the 
end ol next week, IP you order today, 
nol ntitl week, or nexl month 8ul 
Now! Send 512.&I fdf both volumes 
ol "How To Get flicn Soorve^ Than 
You Think!' 5 Today 1 

Before I go any further Lei me dear up any 
possible misunderstanding you may have. 

I didn'i write this money making program and 
l hen expect to make my loflgne. I made my Iot- 
lune before l wrote the Rest word m "'How To Gel 
Rich Soohfif Than You Think!" In leql, while 
we r re on lhe subpect, the yeat before i wrote 
"How TO Gel Rich Sooner Than You Thinki" I 
made 51.031,000 doUars. The year berorn mal I 
made 57&D.OOO and two years- before I made 
$554,000 11 's &ll Documented!. 

The amouni of money I made using my 
system is documenled and can m backed Up 
wilh bank records and Financial statements 
from ftiy GerliFied Public AccOunianis 

I don't Wish IQ pfsg, Dul I must make you 
understand that you loo can perhaps do as well 
as I did foe ^ past three years You may even 



do belter. 

H 411 I* An Ex.mpl* 01 Wh|l My PH«S Ci» &4P 
My Sank For Jm Pasl 1? monlhs. 

I 63,QtD.eO 

Frirnwr ....i1ZJ.i3fl.2fl 

M#r C h ^„..... II? 1 ,129.43 

ApfH u .. 11 ™ M , HU1 u 1 , U u J ,lia 7.W.a2 

May ...I 0fl.Ufl7.6O 

JufW I 64.51 3. Qfl 

July i 65.116.00 

A^uat ....i ifl.iiaa.&n. 
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slari producing Big money immediately 
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time you need il for emergencies. Yog may never 
know what it's like owning three luxury 
aulomobilMi. You may always wonder what it's 
like owning two homes worth over 5500.0GC 
dollars in perhaps me best neighborhood in your 
slate. Why don't you place your order today for 
"How Tg Gal Rich Sooner Than You Think!" 

9 promise you win be overjoyed with "both 
vOtum-es" of ''■How lo Get Rich Sooner Than You 
Thinkr' 1 arm I guarantee mal ibis ^first-time oF 
fared 1 '™ Money- Making Program, will nOl be 
found in any piher bogk, magaiine, newspaper, 
manual, bcoklel or anything. It Is my exclusive 
money making program, M Is all original and It is 
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Shipped |o you, 
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j cily 

j State ^ip . 

i Note; Because of the heavy package I wiH eh »n- 
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BODY/CHASSIS 

A CENTURY OF PROGRESS 








ickerwork body of the 1 697 Hugot was a novelty even in its 
iy. Later. maker 1 ! of more expensive tars sold onfy the 
assn to a buyer, who had bodywork custom built by "toadh- 
makera," Some had interchangeable winter and stimmcj bodies. 



The 1 Lotus Etna will 
the traditional Lotus backbone chassis 
with a tibergJass body, but Lotus hopes 
to eventually replace the chassis entirely 
with an exotic brend of honeycomb material* 
and plastics: carbon fiber arid Kevlar 
reinforced resins. 



Automobile structures have 
progressed from wood to 
metal to exotic plastics. 

BY MORT SCHULTZ 
Illustrations by Pat Ruggero 
and George Retseck ' 

W ?tvir*s She patent hbra> □* the Moicv Vehicle 
MdrHifdClLPers ASSn .'MVIMAI tor heiu n - p^eprtupng 
\hn series erf anther 



U nlike the first engine and chassis 
builders, who had no precedents 
to follow, the first auto body engineers 
represented an old established craft. It 
mattered little to them whether vehicles 
were lo be propelled by a gasoline 
engine, electric power or steam. Their 
task was the same as in the days of 
chariots: to construct a conveyance that 
would carry peopls. 

The body builders contended that if 
carriages were good enough for horses. 



they were good enough for engines. 
They were even given carriage 
names—phaoton, brougham, tonneau, 
iandaulet and wagonette 

Don't get the idea that early body 
engineers wore a stodgy conservative 
bunch. When il came to trying new 
structural concepts and materials, they 
were as radical as the engine and 
chassis- guys— so much so r in fact, that 
practically every body structural iech- 
(PH=t>w mm ta pagn 54} 
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development of quick-drying lacquer — 
events that occurred 25 years apart. 

The wooden body panels of those 
early cars restricted body designers. 
Wood can only he steamed and bent 
into simple curves. When applied to 
wooden frames, the body panels of one 
make of car looked pretty much 
those of any other make. 

When sheet steel and aJuminum 
came along in 1900. this sameness in 
appearance started to change. New 
metalworking techniques were perfect- 
ed — -drop- and power- hammering in 
the 1900 to 1910 era, hydraulic stretch- 
ing around 1920, and drawing and 
stamping around 1935. As each oc- 
curred. metal panels began talcing op 
new r novel shapes. The first U-5.~bubli 
auto to sport a steel body was the 1901 
Eastman Steamer, the first to have an 
aluminum body was the 1902 Marmon. 
Both were built with all-wood frames to 
which metal panels were pinned. 

Typical body of the 
early tvooi had 
pressed steel panels 
pinned to wooden 
frames The Uttey- 
mam company In 
Pari* covered it* 
frames with padded 
canvas and leather. 
Weymarm bodies 
were both light and 
colorful. 



Budd adl-iieet body 
for the im Podge 
was a breakthrough. 
To demonstrate Its 
strength to a doubting 
public, earfy publicity 
photos showed the 
Dodge on Its roof 
which wouldn't 
coJJapse under the 
weight of the car. 



Steel frames with X- 
braced cross mem- 
ben were Intro- 
doted by Auburn 
jod Gordin IW 
and won became 
popular. The X- 
member provided 
extra strength and 
reduced chassis flex- 
ing, which im- 
proved handling. 
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Unitized construction replaced the frame 
entirety, Sbeetmetad boa; sections cany the 
load. Ibis b the 1934 Citroen, 

The wood frams/meial pans! ar- 
rangement lasted about IQ years. Then, 
wood frames reinforced with steel to 
give the car body greater rigidity came 
along. Called armored wood, it saw its 
first use as framing to hold the steal 
body panels of the 1911 Hupmobile. 
Built by Edward Budd P the Hupp body 
was the traditional design for that 
day — a touring (open) car. 

Closed cars were available from 
about 19TO on. but they found few 
takers since they cost about 20 percent 
more than open vehicles. To protect 
passengers in open vehicles, several 
automobile accessory companies made 
lots of money selling folding, cepe and 
canopy tops. 

The closed car r or sedan, became less 
expensive and more attractive soon af- 
ter World War I thanks to Budd, who 
devised ways to cut the manufacturing 
cost. In 1919, Dodge brought out the 
first closed car with steel frame mem- 
bers and body panels. 

The development of quick-drying lac- 
quer that could be sprayed on occurred 
in 1924. le. . more than any other devel- 
opment, ushered in the era of mass auto 
production. Until then most auto bodies 
wore finished with paint and varnish, 
which took weeks to dry. Some old 
timers remember the days when new 
cars wore lined up for miles along 
Detroit's Woodward Avenue waiting 
for "That damn varnish to lose its tacki- 
ness." Meanwhile, the production lines 
slowed to a crawl. Thecre was just no 
mere room to put cars. 

Lacquer cut the drying time first to 
days— then to hours. Developed by 
Duco, its first use was on the 1924 
Oakland. Oakland was the original divi- 
sion of General Motors that later be- 
came Pontiac. 

Unity forever 

On a lata October afternoon in Detroit 
in 1915, an auto body engineer by the 
name of H . Jay Hayes was presenting a 
talk before the annual conference of the 
Society of Automobile Engineers. 
Hayes represented the Ruler Auto Co. 
and recounted in rather humdrum fash- 
ion the development of the auto body 

During a pause in his speech, a voice 
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FRAME MEMBERS 
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{Continued 
from page 52} 



nique in use today had been tried by 

1920, even gluing bodies together. 

In 1984 Volvo announced the use of 
epoxy to tack-weld body parts together, 
thus reducing the number of conven- 
tional spot welds from 4000 to 500 (see 
/ Have Driven the Car of The Future 
And it Works/, page 134, June J 84). But 
Volvo isn't No. 1 in the use of glue for 
this purpose. Body engineers used ca- 
sein to hold early wooden body mem- 
bers together On the Cadillac, Colum- 
bia. Locomobile and Peerless of 1898 to 
1904 among otbers. 

If we had to pick the two most 
revolutionary events In the develop- 
merit of the auto body, we'd select the 
transition from wood to metal and the 



{Fisasa e urn to page S3} 
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boomed "Whai do you think about the 
moot theory of combining the body and 
frame into one unit?” 

The voice got the attention of every- 
one an the audience. They waited with 
interest to hear Hayes' response. The 
combined body-frame theory had been 
bandied about for almost 10 years, but 
no car company bad developed a cost- 
affective way to turn theory into reality. 

Hay as presented a 15 -minute disser- 
raikm on tho virtues of unitized body 



I-BEAM &AtlKr?tJNt 




Single steel girder "backbone" thani* was 
inlroduced by Lotus in the early frOs. 




Interchangeable bodywork could transform 
the McGuire into four different cars. 
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construction — what we today call uni- 
body or unit body construction. Ho 
explained to his fellow engineers how, 
by making the car smaller and lighter, it 
was possible to overcome the two main 
disadvantages of combined body and 
frame construction! excessive cost and 
body vibration. 

Hayes then dropped a bomb by urn 
nouncing that the following week his 
company was going to put on sale 3000 
vehicles with unitized bodies. The oar 
was called the Ruler Frameless. 

As Hayes had promised, the vehicles 
appeared on the market without fram- 
ing. instead, body members were fash- 
ioned into tubular form to give metal 
ihe rigidity it needed to do without a 
frame. The engine and suspension 
members rested on a platform. 

Other notable events 

Here are some highlights in body 
evolution: 

» In 1897, a car named the Hugot hit 
the street with a wicker body- The 
nameplate and body soon became bas- 
ket cases. 

■ Aluminum and steel started vying to 
replace wood body panels as early as 
1900. At the time, sheet el uminum was 
more expensive than steel and cast 
aluminum brackets more expensive 
still Thus was bom the first car caste 
system. Cars having sheet steei body 
panels were manufactured for the 
masses, while these with aluminum 
body panels were made for the rich. 

■ The first ever Cadillac, the 1902 
model, sported patent leather fenders. 

■ In 1903, a car that was called the 
Bates seemed to offer significant im- 
provement id the way the body was 
attached to the frame rails. Engineers 
fitted the transverse rear frame girder 
with hinges, so the body could be 
attached with two slip-on security bolts. 
By slipping out the bolts, the body could 
be swung back easily so mechanics 
could have better access to the under 
parts of the vehicle, 

■ Hinged side doors— two of them — 
became popular in 1905; four of them 
started to become popular in 1913, 
although they were available td 1910. 

■ In 1922, the Auburn came out with 
the first X-member frame. The struc- 
ture provided a major stride in torsional 
stiffness and cut down on vibration. 

■ Some called it JJ/s joko-^the patent 
acquired by John Joseph McGuire of 
Yonkens, New York, on Oct. 24, 1922. 
Bui it turned out to be one of ihe most 
unique body ideas in automotive histo- 
ry. Based on the 1902 Bates idea of a 
bolt-on bolt-noff body, McGuire's vehicle 
was an aJI-in-ona car. Within minutes, 
whatever body was on the chassis could 
be unbolted, lifted off and replaced with 
a different body — limousine, 4 -door 
closed sedan. 4-door open touring $e- 
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dan, 2 -door coupe, or 2-door roadster. 

■ The first production wood-body sta- 
tion wagon was the 1923 Star. The first 
all steel-body production model was the 
193S Chevy. 

■ Called pants at first., fender skirts 
were first used by Frank Lockhart in a 
1928 Stull racer. 

m Credit for the first modem hardtop 
convertible goes in Chrysler — with a 
1946 model. Bui the first hardtop re- 
tractable convertible was invented by 
B B. Ellerbeck in 1931, 

■ The Kaiser Darrin and Chevy Cor- 
vette share the honor of being the first 
production sports cars with fiberglass 



bodies — in 1953 — but Ford built a fv 
borglass prototype as early as '38. 

■ Lotus introduced its "backbone" 
chassis on the 1962 Elan. A central 
steel box section carried the engine, 
drive shaft and suspension. The fiber- 
glass body was bonded <gluedj to this 
steel frame 

■ Lotus recently announced plans to 

produce a honeycomb unit body struc- 
ture using the lightest and strongest 
materials available, such as Kevlar- and 
carbon fiber-reinforced resins. Accord- 
ing to Lotus, the body structure they 
envision would reduce noise and vibra- 
tion to ml- WS 
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Time-saving ECHO bio wars 
make outdoor clean-up a breeze! 

Versatility Step up to America's fswrrte gas-powered 
alternative to brooms end fakes. Yoir ECHO blower quickly 
clears lesves. dippings, dirt, or light artdW from yards, drive- 
ways, sidewalks, garage flom — even tool gutters, 
E*ty4ufidllrtg_ Your powerful ECHO biflWflf is lightweight, 
well-balanced and there's 06 electric GOfd to slaw you down. 
Quick Starts. A simple flick of the wrist tires up your quiet 
running, precision, 2-siroke ECHO -engine. The aaduaive fuel 
efficient Pro-Fine" electronic ignition rr&kes it a snap. 
W«rr*nty Breakthrough. Toss In the industry's strongest 
limited warranty 2, 5 & life and you're looking at a winner 
that's built to last. Just like Dick Butkue. 

See ihft full line of ECHO power blowers, grass trimmers 
and chain saws. Visit your local dealer today. Thare's bound 
to be an ECHO in TbfrfV- 
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Thunderoads 





CtHitieiman Rond.. California 



The engineers who designed these 
roads knew that they’d present a challenge. 
But they never exacted that some would 

drive these roads in 
a Thunderhird for 
precisely that reason. 
On roads with long, 
smooth straightaways, 
Th underbird’s sleek 
lines use die wind to 
improve the cars 
stability' and road con- 
trol at highway' speeds. 
Hnure 101 . washing There are also great 

driving roads with m ists and turns that 
define the term “serpentine” On this 
kind of road, Th underbird's precise 
steering and 
all-season 
radials do 
an excellent 
job of 
unwinding 
the road. 

You may 




Koui-t^ 1 12, New ] EamnshJrv 





even know of a special road that closely 
resembles an asphalt roller-coaster. On 
this kind of pavement, Thunderbird’s 

gas-filled struts 
and shocks, 
and modified 
MacPherson 
front suspen- 
sion excel 
On roads 
like these 



Stale Kuild 196, Florida throughout the 

country; a very' select group of drivers are 
discovering the meaning of Thunderoads. 



Thunderbird. 



Have you driven a Ford . . . lately? 







ZAPPING STATIC 



A fingerful of static electricity can scramble the brainy chips 
in today's electronics. Here's how to prevent microprocessor amnesia. 



BY MARC STERN 

D oes the digital clock on your video 
cassette- recorder Lose track of time 
__ when you touch it alter crossing the 
room^Qr. does r.he data in your home com 
puier become mysteriously trashed when 
you sit down at the keyboard? In either 
casir, it's a safe bet that static electricity es 
the culprit. 



Static La with us all the* time, and ZAP is; 
the sound Le makes when it jumps to ground, 
Walk across a rug or slide across a car seal 
and you'll feet the zing when you touch your 
hand to metal. You might think the (ok 
doesn't pack much Voltage, but you can 
cru ry a charge of 3000 volts nr more 

Though you're not likely to hear or feel 
voltages under 3000 1 you're generating 
them a ti d passing them along. The door- 
knob won't mind, hut static is the bene of 

(Fl&ase turn i& page (fit) 




OUR SCHOLARSHIP 
HELPS YOU BEGIN YOUR CAREER 
AS A LEADING ENGINEER. 




An engineering degree will take you tar in todays 
high-tech Army. And with an Army ROTC scholarship, 
earning that degree can be both less expensive and more 
valuable. 

The scholarship not only pays your enrire tuition, 
regardless ct the amount, but also required feet, an amount 
tor books and supplies, and up to $1,000 each school year 
for living expenses. 

Its an excellent scholarship- And it gets you a lot 
more than an engineering degree. Along with your regular 
courses, you’ll take Army ROTC classes and learn about 
motivating people, analysing situations, making confident, 
informed decisions, and reaching defined goals. In short. 



you’ll ieam leadership and management skills that can't 
help but enhance your opportunities in the future. 

And you'll put vour skills to work right away, 
because you're commissioned in the Army as a second 
lieutenant when you graduate. 

[f you'd like an education in leadership and manage- 
ment to go along with your engineering degree, find out 
more about Army ROTC. Write; Army ROTC’, Dept. BN, 
P.Q- Box 9000, Clifton. NJ 07015. 

ARMY ROIC 
BE ALLYOU CAN BE. 







PERFORMANCE COUNTS. 

THE THRILL OF REAL CIGARETTE TASTE IN A LOW TAR. 
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today's electronics components. The 
tiny intergratcd circuit chips and micro- 
processors they use are particularly 
prone to damage from such elect ri cal 
discharges In fact, a 300- volt surge you 
can't even fee! is enough to scramble 
the memory of any computer, telephone 
or dock. Even if it doesn't destroy the 
device, it may weaken the pan and 
thereby shorten its lifespan. 

The omnipresent boh 

Static electricity is a tough customer 
to control, because it's generated by 
everything we do. Carpeting most often 
takes the rap For causing static, but 
plain wood floors also are to blame. Dry 
air promotes static, but this condition 
isn't limited to Southwestern climates. 
Household heating that dries the air 
will strike a spark, too You needn't 
despair for your electronics, though. 
There are soma store-bought and 
homemade remedies that will toko the 
sting out of static. 

Humidifiers fall into the store-bought 
category; but they can't do the job 
alone. They'll cut the amount of static 
present roughly by half — but that still 
leaves enough to stun a semiconductor. 

In most homes r it's not likely you'll 
taka up the wall-to-wall broadloom be- 
cause Lt r s causing problems for your 
computer equipment. Even if you diet 
the wood flooring underneath would 
still create static electricity. 

Sprit 2 k out 

Since this is the case, consider using 
one of the many ami static sprays on the 
market. If you can't find these sprays in 
your local electronics score, try an office 
supply service. The reason you'll find it 
there is because this type of spray 
usually Ls aimed at businesses, which 
have to protect the vital information 
stored in their computers. 

Administer a healthy dose of the 
spray on the carpet around your enter- 
tainment center. This will suppress 
static. But be aware that you'll have to 
renew the application at periodic inter- 
vals- If you have a home computer, 
there's a spray available for the display 
tube of your computer's monitor — ■ 
which Ls the prime cause of static in this 
atmosphere. Use this special antistatic: 
spray liberally on the screen's surface 
and you'll be surprised at how it will 
suppress static. 

Mat k down 

If you have a lot of carpeting in your 
home, sprays can become expansive. A 
more local and economical alternative is 
to install antistatic mats under your 
equipment and in from of your enter- 
tainment center- They' me available from 



many manufacturers, Ln a variety of 
sizes- -including strips that attach to 
computer keyboards. You'll find them 
in electronics, computer and office sup- 
ply stores 

This type of mat consists of a conduc- 
tive material tbaL will bleed off a static 
charge and shunt it to ground. Just be 
sure to attach the ground cable to a 
good ground point- You'd be surprised 
at the number of people who fail to do 
this, assuming the mat will work with- 
out the connection. It won't, 

Static electricity must have a path to 
ground. You can use the screw on a wall 
socket in a properly installed, 3-wire 
electrical system. That screw is con- 
nected to the socket's frame, which Is 
also connected to ground in that 3- wire 
system. The ground wire will be at- 
tached to the antistatic mat by n clip or 
snap of some type. 

Brace yourself 

For most installations, this should 
provide more than enough protection. 
Bui another ihlng that provides an extra 
margin of safety is an antistatic bracelet 
you can build for loss than $5. It's a 
simple device which attaches in a motel 
watch band When connected to a 
ground point, it bleeds off excess static 
charge you may have built up. 

To make this device, all you need is a 
soldering iron and a pair of wire cutters. 
The parts are readily available from 
your local electronics store, and include 
an alligator clip, a 1 -megohm resistor (a 
"A- to Vzrwatt P 5-percent one will do), a 
cable (about 1 0 feet of 1 8 or 20-gauge 
wire) and a ground lug. 

Making the bracelet 

First, trim the leads of the resistor to 
a manageable length, about V* inch. 
Then H solder one end of the resistor to 
the alligator clip, and Lhe other to the 
cable. Finally, solder the ground lug to 
the other end of the cable. 

To use the bracelet, simply attach the 
alligator clip to your watchband, secure 
the ground lug to any ground point 
(such as the screw in a wall socket) and 
you'll be grounded effectively. Your 
watchband must be metal — leather 
won't do. And bo sure the alligator clip 
is attached to a part of the band that 
touches your skin. For this purpose, 
flexible-style wristwatch bands provide 
better contact than loose, jewelry- tike 
wrist bracelets- 

If you're prone to forgetfulness, leave 
the bracelet permanently installed and 
prominently displayed near your equip- 
ment. This way you won't need a shock 
of recognition^— and a blown semicon- 
ductor — to jolt your momury about the 
power of static electricity. UK 
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Save Gas, Save Engine with “POLY” 



The following introduces one or the 
most fully tested and proven gas saving, 
friction -reducing engine treatments ever 
to reach the market! 

Thft Sflcret Es “Poff 

“Poly" is short forpnlvietrafluomeihylenc 
(TFE), the slipperiest substance known to 
man. < I9S1 Guineas Book of Wjrld Rec- 
ords), Petra Ion Corporation, makers of 
Slick 5ft invented a way to permaneittly bind 
this slippery chemical to your engine with 
one treatment. Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine lo last longer. . . plus it reduces 
metal wear, defraying costly overhauls. 

Years of Tasting and Use 
Have Proved II Ttuel 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the road: 

The Manch/April 1982, p. 35 issue of 
“Cumunrer Digest” magazine stated, 
"Slick 50 does reduce engine heat and ordi- 
nary wear, and our informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon, 1 ' 

One of the country \ most respected re- 
search institutes reported applying a power- 
ful ultrasonic cleaning piooess to a Slick 50 
treated engine and were surprised at eis per- 
manence. J , Wc actually expected the Pfelro- 
lon Slick 50 TFE Resin coating to also be 
removed, but later found it was still there." 

“Dune Buggies & Hot \Ws” magazine 
April 1983 issue records the results of their 
one year testing of Slick 50. “We can indeed 
say scientifically that Slick 50 docs work, 
arid dial it docs reduce engine wear! , „ . for 
[he price of one treatment when compared 
to engine rebuild, we feel that you'd be 
money ahead using Slick 5G. 1 " 

The Federal Aviation Administration 
has fully accepted Slick 50 Aircraft Piston 
Engine Treatment (EA R. #33.49). An FA A 
test simulating 1400 hours of engine use 
showed almost zero engine wear! 

The senior engineering researcher as a 
leading southern California university 
staled, "Slick 50 does increase horsepower 
and decreases fuel consumption in tests 
done at (he university.^ 

The Space Shuttle Columbia us es die 
chemical “poly'' in its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heat and corrosive 
elements of space. 

Perhaps most dramatic of all is a torture 
test overseen by the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television. Three cars with 75,000 
to 129JQOO miles on them were treated with 
Slick 5ft Six months later the oil was drained 
from each vehicle, and the cars driven with- 
out the oil plugs for about a half hour. The 
water temperature never rase and the en- 
gines sustained no apparent damage - 




There isn h l room here to tell you about 
the dozens of other tests proving that Slick 
50 is everything we say. However, if you re 
still skeptical, send $2.00 to cover printing 
and postage costs, and we’ll send you de- 
tailed lest results plus actual letters from 
users who report how Slick 50 saved their 
engines and saved them money ! 

IV* Easy to Treat Your Engine 

A few minute* before oil and filter change, 
add the engine flush you gel free with each 
order to clean Out the engine. Let the engine 
idle for 5 minutes, Then drain the oil, change 
the filter and add the proper amount of oil t 
less one quart. Add one quart of Slick 50, 
drive for 30 minutes, and leave it in the crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "poly” between 
the parts where it is burnished into the pores 
of the metal. 

Only One Treatment Neceaeary 

It’s permanent, so you do it only once, 
not each time you change oil. One quart of 
Slick 50 wdl treat all standard 4, 6 and 
8-cylitider gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all petroleum 
based Oils and al] synthetics compatible with 
petroleum based oils with the exception of 
graphite oil.*. However, once an engine is 
treated, you can go back to a graphite type 
if desired. 

4 Ways Slick 50 Saves You Money 

Your actual percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
matter what your conditions. Slick 50 can: 

1 . Increase mileage 

2. Increase horsepower (small economy 
tilth and targe RV r s really need this) 



3 . Reduce operating temps ratures. thus in- 
creasing the lubrication, and life of the 
oil and engine 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when first started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for less than tire cost of two 
tanks of gas. 

Slick SB Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer** engine warranty re- 
quirements, In addition, this oil carries an 
American ftiroleum Institute service classi- 
fication SE-CC-CD plus Military specifica- 
tions MfL-1^2l04C and M1L-L46152-A. 

Thefsrt No Risk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don’t 
notice an improvement in engine perform- 
ance, return your invoice with a short note 
telling why, for a prompt full refund — no 
questions asked. 

Profit from Soiling 
Slick 50 Yourself 

Here s an opportunity to make handsome 
profit*. Having such solid test results from 
major institutions makes Slick 50 easier to 
sell than many other products. Free dealer- 
ship information is sent upon request. 

Free engine flush sent with each order. 
Free shipping with orders of 2 or more. 

For purchase or further information 
call toll-free LSOO*525-M24 t ext. 10 (In 
Colorado call 1-303-762-1385* or send to: 




Progressive Energy Corporation 



314S Sk York St., Dept PM 10 
Englewood, CO 80110. 



■fire, I want to improve my car's partemanca 
and save my engine — rush me risk (toe 

□ One Slick 50 at $33.95 + 14.00 shipping 
and handling 

□ Give me free shipping and handling lor my 
order pi 2 pr more al $39.95 each. 

□ Ch«k □ COP. □ Visa/MastprCard 

Card 

Exp. Date 

Name _ 

Address. __ _ 

f&wfr srraer ioav'ets it pas&oto ter UPS dte/i *wy} 

City Stale Zip 

19B5 PragrE-saiYfl Energy Cnrp 




TELEPHONE 



M STilC riiJT. USHUbikL S3 ' . DC**‘R.np 
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This fall, millions of people will remember 
to change their antifreeze. 

But forget to change something else. 




The radiator hoses. 

They're easy to overlook, 
because hoses can look 
good outside even when 
they're wearing out inside. 

So don’t take chances. 

If you haven't replaced your 
hoses in the last couple of 
years, do it this fall when 
you change your antifreeze. 

And put in a set of the 
best hoses you can buy. 

Gates, 

Because if your hoses 
go, your car won't 

77k? Gates RubbcrCompany, 




This fall, don’t forget 
your hoses. 



Out In The 




It's a rough way to treat your outboard. Use these lubrication ideas 
when storing your engine and run quicker and better next spring. 



A s coM horns appear more regu- 
larly, it's Important to get 
your boat out oftfie water and 
tlie outboard serviced before* a sudden 
freeze causes real damage. Just follow 
our PM checklist and prep it now. Spend- 
ing a little time and money this fail 
could save you a lot of money next spring. 

After the last autumn outing is over, 
and Lho outboard is either still mourned 
on the transom of the t tailored boat, or 
is mourned on a sturdy stand, the 
cooling system should be flushed with 
fresh water and allowed to drain com- 
pletely. Some small motors have remov- 
able Hush plugs that allow pressure 
flushing with special adapters coupled 
to garden hoses, making It unnecessary 
to operate the engine during flushing. 

Larger outboards may require flushing 
devices which cover the normal water 
intakes, also coupled to a hose, to 
provide cooling water for the motor as tt 
runs at idle with die prop removed. Flush the system until 
exhausted water is very clear, at least five minutes if the 
outboard sees lots of salt water use, While the prop Is 
removed, check the blade edges for minor nicks, which you 
may want to smooth out. Cracks or gouges should be 



referred to a boat dealer- 
While the engine is idling, remove 
the cowl or engine cover and locate the 
carburetor, or carburetors If you own a 
larger, high-horsephwer model. Dis- 
connect the fuel line from the outboard, 
lay it aside at least at arm's length and 
be sure it's not leaking. Spray storage 
seal as recommended by the manufac^ 
tuner into the carb r s air intake. When 
the engine starts to sputter as the fuel in 
the system bums up. spray the intakes 
once more. This ensures that every- 
thing from the crankcase, to the needle 
bearings, to the connecting rods, and 
even the piston tops, are protected for 
the winter. 

Once the flushing attachments are 
disconnected, check to see that all wa- 
ter drain holes In the gear housing or 
lower unit are open and free running, 
Some outboards have Hushing plugs 
which must be removed for complete 
drainage. Failure to remove them could mean a cracked 
housing over the winter. Reinstall all flushing plugs when 
all water has drained out of the cooling system. 

Now that the powerhead is visible and Che engine has 
stopped, a quick check For loose or worn wires, hoses and 
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fittings is a good idea. Disconnect the 
battery to prevent accidental cranking. 
Loose connections are tightened easily, 
but worn components require immedi- 
ate replacement- In particular, you 
should watch for signs Of weeping 
around the fuel lines, which indicate 
potentially hazardous leaks. 

Some outboards have a fuel line filter 
located on the fuel pump, which re- 
quires annual inspection. Follow the 
manufacturer's recommended proce- 
dure in your handbook, or call them to 
get. one. Do this incorrectly, and you run 
the risk of a leak next spring. In fact, 
you should tag your key or throttle lever 
as a reminder to double check tor fuel 
leaks in the spring. Clean the prop shaft 
with steel wool, lube it and put. the prop 1 
back on tight. 

Lubrication is an essential step in 
preparing your outboard for winter 
storage. You ' U need Eight oil, grease and 
gear case lubricant. Often, the outboard 
manufacturers will specify their own . 
formulas to meet the speciaL needs of 
the powerplants they sell. On the aver- 
age, there are 18 to 20 internal and 
externa L points which need lubrication 
more than once a year, as directed by 
your owner's maintenance guide. Swi v- 
el brackets and pins, tilt -tube fittings, 
throttle. 1 shift linkages, reverse lock le- 
vers and clamp screws are among those 
items which need servicing every 30 to 
60 days of use, depending on whether 
you run in salt or Fresh water. 

Of particular importance is the gear 
housing, which should be serviced ov- 
ary 30 days, normally with specially 
recommended gear case lubricant only, 
to keep friction and gear wear to a 
minimum. The screws and washers for 
the tiller hole and a vent hole must be 
removed. Gear housing lubricant is 
forced upward into the housing from 
the bottom until the old grease is dis- 
placed, so if as very necessary to remove 
both screws. If any water drains from 
fPJVrfiv [urn ro ixrcfr 7JJ 




Remove filler bole screw and vent screw 
when lubricating gear housing. Total 
lubrication Is achieved when new grease 
displaces old grease through vem. 



Athabasca Falls. 

A rugged place for 
a smooth whisky to start 





alberta, Canada— Out hem. natures the boss. 
And you don't ever forget it. 

I guess I expected sort of a picture-postcard 
waterfall. This one roars by like a freight train. 

The water is so cold it almost hurts to drink, 

Eft this water, from the glacier fields, that helps 
make Windsor Canadas smoothest whisky. 

They also use rye grown in the rich, black 
earth around Calgary And the air helps, too. 
Windsor is aged in the cleanest, crispest air I 
ever breathed. 

Out here, natures the boss. And Windsor is 
Canadas smoothest whisky because nature 
makes it that way. 

WINDSOR 

CANADA’S SMOOTHEST WHISKY. 
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Send toddy for the new Plans and Ideas 
catalog from Popular Mechanics. Just man 
a $1.00 check or money order, along with 
your name and address, to: 



Choose plans from these categories; 

* Indoor and Outdoor Furniture 

* Workbenches and Tool Boxes 

* Children's Playthings 

* Tool Sheds and Barns 

* leisure Activities 



Plus, browse through our PM Library 
section and order great plans from c 
issues of Popular Mechanics. Vbu a 



get copies of articles about all types of 
installation, maintenance and repair work 
pertaining to your home and car, 



Build a two-car garage, a bookcase wail, 
rocking horse— even a hovercraft ' Our 
new catalog offers hundreds of plans, 
complete with step-by-step assembly 
instructions, diagrams and materials lists. 



a 



fbpular Mechanics 

Box 1014, Radio City Station 

New Mark, NY 10101 



® 198& Popular Meehan 
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Popular MecJiancs is & pu&ltetfiGfi of Hearst Magazines, a division of HEAR5T CORPORATION 





OUT I N THE COLD 

(Continued from paga 71) 

the filler hole, if the old lubricant is 
milky brown or if a greater than usual 
application: of Lubricant is used, take 
your motor to a local dealer very soon 
and have it checked 

When you 1 re satisfied that the lubri- 
cation is complete, spray the exposed 
poworhead with corrosion and rust pre r 
ventailue r usually a WD-40'type light 
oil, to protea from possible condensa 
tion and corrosion- Replace the cowl or 
engine cover and clean the motor thor 
oughly with soap and water to remove 
salt spray r dried weeds or mud. Dry the 
motor carefully and inspect the external 
surface for scratches or scrapes where 
bare metal or primer is showing. Touch 
them up with a coat of matching spray 
paint from your dealer Eo continue rust 
protection. 

Whether you leave the outboard on 
the transom, or store it in a garage or 
basement, remember to keep it clean 
and dry. A waterproof fabric cover will 
work for those storad -outdoors, but 
ventilation is necessary in ail locations 
to prevent moisture buildup. Storage 
area temperatures are not critical, but 
wide ranges of temperatures promote 
condensation and corrosion. 

The process of winterizing your out- 
board is nearly complete, but there are 
still fuel systems and batteries to check. 
He very careful with gasoline! Don't 
assume that everything is safe — check 
and double check to make sure that 
open Flames or sparks are all absent 
from your area. 

IF your boat has built-in fuel tanks, be 
sure to add fuel stabilizer if you regular- 
ly leave ihe tanks wet. [f you suspect 
that there's alcohol mixed in your fuel 
tanks, you 1 re bettor ufT draining them or 
running them dry at the end of the 
season- Alcohol will separate out of 
standing gasoline, and corrosion of met- 
al fuel tanks is sure to follow 




Storage care doesn I stop at ihe power 
head or gear bousing. Remove she pro- 
peller, clean the prop shaft: with steel 
wool and apply lu be grease. 



If your fuel system is equipped with a 
bulkhead-mounted, in-line water sepa- 
rator filter, be sure to drain it so that it 
wiJJ not freeze and crack open. Jf you 
use small metal tanks, it will he neces- 
sary to remove the plastic housing coev 
nectod to the hose to examine the fuel 
tank filler at the end of the pickup tube^ 
Clean the filler and flush the tank with 
no-lead gasoline. Be prepared to re- 
place the gaskets for the filler- bole cap 
and the plastic hose housing 

Tape or tie your battery loads and 
other equipment leads together in two 
individual bundles as they come off the 
terminal posts, one positive and one 
negative, and tag them appropriately 
for the spring. Clean the battery case, 
removing greasy accumulations of dirt 
end any corrosion from terminal posts. 
Protect ihe pests with peLroieum jelly 
and spray the case with rust preventa- 
tive Sprey. 

To make it through the winter, you 
will need a hydrometer, a battery 
charger, safety glasses and some dis- 
tilled water. 

Before storage, check the electrolyte 
level, making sure it is above the plates 
in all chambers. Add distilled water 
accordingly, but carefully, as the elec- 
trolyte is usually a strong add. Charge 
the battery at no more than 6 amperes 
until the hydrometer Indicates 1. 2 BO 
specific gravity. Every 45 days, check 
that ihe specific gravity drops no lower 
than 1230, If it does, you'll need a 
recharge Store the battery in a box r 
preferably in a cool, dry place where 
temperatures do not vary a lot. 

All things considered, preparing your 
outboard for winter storage should take 
you no more than a hazy fall afternoon if 
you've gathered your supplies and 
thought the process through. That's a 
pretty small investment that could pay 
off In big savings ne*i spring EM 




thp linai *(i?p u uj apply a film of 
hi. trim- grack* light oil to working com- 
ponents in the power head, including 
i he carburetor and throttle linkage. 



MULTI-PURPOSE 
SHEET METAL WORKER 




21 "A 30“ SHEAR- 0 RAKE. ROLL 

^ ^ 

SHEARS ROLLS ft ENDS 

TRfOti - A mufti ■ pLffioie *hn*i vortsr *[ur? 4il furiG- 
ImnE npcralF unuftanHivilY There arc NO iponjl sV-ijp] 
fipl p|tipr*li¥ HfHlUirK! OR .5--- , glE-puipQU > Jd'nriflS 
TRIDK— Tbt hoir^ du(* siiHfjnflind i wiring mKhnv ih£j 
cm be ynijr MprwmH e r majnCtfjnca tnop rudy la 
ill HA I Jujj.it mj-tfTHiinctfSL In. minutes nHHd & WBRlCS 
TRUTH. — Row avaiUt- n r»o lim with Hen E“ mM- dies, and 
ramiTHUlH reniJe "V dins ror dwp Emms intf munmirfi 
crudity 



TfilOK— A ccmplfle ihiei hiatal In an? uW. IE Irai Eteri 
j \nm fli (tie con ol ite ImhvUual ,ti jchmai it repikau 

Telephone or write for literature today. 

PACIFIC OHf CORPOfUmOh 

6*3* Superior Awnui S-uitcME 
Nfwpo'riBncl ZA&m 
InHv <7^1*45 = 5^62 
I TELEMS96160.POCUFT 



Save Timet Save Money! Mill Supply 
Sell* Over 1,000 Different Top Quality 




REPLACEMENT 

PANELS 

To Repair Ru*l or Collition Damage 
on Many American Cara, Pick-up 
Trucks and Van* and Moel Import! 




96-Page MILL U.S. Car, rm, 
Truck and Van Catalog 

ilfclWn(l*;»ItJinHUcCfrrW*|IEUMU5 CM rtfllrtlHilCli 
TsminJI^jfwmHwwrtoWttHM WID&n«i.i;i iireii 



MILL Import 
Car & Truck Catalog 



$ 2 <» 



LfARrt^HHQfTiaijpnJi Hf4n ‘wA ¥•** rt 

■EECa-daU^ hrtii 

Sfcft d tnfcj a fiw ij«3H Mb* mc3 t* [W<wy 'iiEA ? \dMOmrm 

rtupH '2H HWT£H=ffiPS C+iLT 




Free Information 

wii tkNssnJ liirfrJ 

hnrMW 

on any 0*fE v 

aWl£M IhA fflitfl 



3241 Sutferkjr Annul * CltMisnd, OH 44114 
PHorif ElTS) 24*4073 



POPULAR JWECKANrCS * OCTOBER 'W 



73 









Introducing the Bosch 
There hasn’t been a break 

but you can feel the 



Compared to all the changes in cars since their invention, 
the spark plugs that help power those cars really haven't 
changed much at all 
That is,until now. 

Introducing Bosch Platinum Spark Plugs. They’re 
not just new plugs. They’re the ultimate plugs. 




They’ll outperform conventional copper- 

hid 



core plugs by far. At 0 mph or flat-out, in high 
temperatures or cold. 

That’s because the combination of platinum 
and our new extended insulator design results in 

The 99. 9^ pure platinum trnier a lower ignition voltage re- 

tkcfrode plus wr nm extended insulator ■ - 1 " i i 

the Bmch pietism q uiremen t and wider neat 

wider heat range than any copper plug. 1 i i 

AnJ ike effect™ it* Strode 11*11 than tile CODDC! 

and tip r/mairw ttturJiangfd . fc - v r \ f 

i*f f 0 f A, pi,*: nickel that s round in 



;r or 



*' kobi'Fi hiNh Cwp^nlion. Grmjft 





Platinum Spark Plug, 
through like this in125 years, 
difference in seconds. 






BOSCH 

PLATINUM 












«fl 



conventional spark plugs* 

So at higher temperatures, 
where many plugs foul, 
** the Bosch Platinum 
Spark Plugs merely burn 
themselves clean. 

At cold temperatures, where many 
js might miss, the new Bosch Platinum Spark Plugs deliver 
Tull power. Even with a weak battery. 

You enjoy better starting and miss-free acceleration. Plus a 
maintenance-free plug. And, because our new design affords the 
spark better access to the fuel/air mixture, you save more fuel too. 













WORKSHOP 

MINICOURSE 



Cutting coves on a table saw 



Using a table saw ip cut single coves and combination coves allows you to design and create 
a wide variety of different moldings that are not commercially available. 



Cutting coves is a relatively simple 
operation on Thn table saw. It is per- 
formed by clamping an auxiliary fence 
to che saw table at an angle to the axis 
of the saw blade. As thg workpiece is 
pushed along the fence, it contacts the 
blade at an oblique angle, which results 
in a broad expanded kerf This kerf can 
take many different shapes, all of which 
are elliptical, not true arcs. 

The depth of the cove is controlled by 
the height of the saw blade above the 
table. The width is controlled by the 
angle of the fence. A simple jig, called 
an adjustable parallel rule, is used lo 
estahlish the fence angle that will pro- 
duce the cove you desire. The rule jig 
shown here was made of four pieces of 
1 x 2 pine stock The ends are 9 in. 
long, the sides are 22 in. long. All four 
are joined with 1 -in Wo. 1 2 panhead 
screws that act as pivots 

The following example explains how 
the jig worftsi Assume you warn eo cut a 
duvo 1 1 /b in. deep and 3-Y* in. wide 
First, elevate the blade to a l 1 /*- in. 



1 The first step In rove cutting Is to mark 
desired cove depth on end of board in 
pencil. Then elevate blade to Ihts line. 



4 Temporarily damp an auxiliary fence to 
the saw table In line with the jig- Be careful 
not to knock jig out of alignment. 



height. Next, adjust the parallel rule so 
the inside edges are 3 Y* in. apart Hold 
the ruin in this position and then Sower 
it over tho saw blade so that both sides 
just touch a tooth Leave the rule on the 
table in this position arid carefully I 



I Build a parallel rulejlg as explained in the 
text, then adjust It so the space between 
tides equals the desired cove width. 



I Build an angle frame out of scrap lumber 
that fits precisely between che auxiliary 
fence and the table jaw s standard fence- 



clamp the auxiliary fence to the table in 
line with the jig. 

This establishes the proper angle of 
the fence* but not the proper distance 
between iho fence and the saw blade. 

{Fieas& tUrrt ha era 65) 



9 Tighten screws to maintain width, then 
Power jig onto table, Find plate where jig 
sides J ust touch caw tooth at front and back. 



A Unclamp auxiliary fence and us# angle 
fr am* to reposition it so that centerline of 
workpiece and saw blade align perfectly. 
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There’s a new truck 

on the road. 



It doesn't happen very often, 
A new Jeep pickup. When 
your name is legendary, you 
take the time to be certain 
that the legend lives on. 

We 're quite certain 
about Comanche, 



Interior. 

Comanche s interior Is 
every bit as sporty, stylish* 
and contemporary as 



payload* base engine 
horsepower, 4WD systems, 
wheels and tires* . . the list 
goes on and on. 



2WD/4WD. 

Comanche is available as 
a 2-wheel drive or 4-wheel 
drive model with a choice 
of two “shift-on-the-fly” 
4WD systems. 

Suspension. 

Comanche's 
exclusive 
Quadra-Link 
suspension, 
dual-action 
shock absorb- 
jy ers, and stan- 
dard 15- Inch all-weather 
radials are specially 
tuned for exceptional ride 
and handling. 

Power. 

Comanche comes with 
either a 2.5 litre electronic 
fuel-injected four, an 
optional 2.8 litre V-6* or 
an optional 2. 1 litre inter 



a 




ItscalledC 

The Bottom Line 

TpC fit 4-fit J .?Coma: 

ilo UU11L the lows 

by Jeep 




the rest of the truck. Many 
find it hard to believe it 
was designed fora pickup. 

The Exclusives. 

Jeep Comanche was 
built to be ihc best in its 
class!* In optional 4WD 



affordable 
Comanche? It's 
lowest priced 
Jeep available 
today. You’ll also 
* find something 
in Comanche you 
won’t find in any other 
pickup anywhere. 

The Jeep legend. 



It’s 

wortha 

look. 

Only in a Jeep rE 



Safriv belts save ijvts. 



cooled turbo-diesel. 



'( ximiMrbaiG iKMAtun raiiprl Utim 
mexiet iriUjrmuisun. 




(A) 
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SOTZ AIRTIGHT WOODSTOVES 

AS LOW AS *27.47 



M bsl i Mi-ti A-nl Kils-Psle/itefl 
inl*rnal Difltl C ha Ana* 
Mounted lii rtikSGddoci en 
h « 5 ¥V ft* hilt only 
Ongin^il 1 5 - lO OThd 55 Gal. Orty. 
Ajt a^Bfina iop dr-uff &on*tei u 
pte-t*ated CM ll i| <kpwn <j 0 wrt 
■nud* oJ doer air -i iu£*fcd mia 
Poitom <jI heater with * kftbutenl 
acllon. rnliino wffin frw wood 
goi-ai, making toese 2 hedVY 
iteei models fcparkprtKai and lops 
m o^liMncV.^a-frnfl h#Qvy Stev. 

looted fai-mpd. sfiir-ckSpji'liftg 
door ard Pome seal 



OvG i 300,000 In Lii* 





GUARANTEE. try l*re Son Heater KH al out 
rah If (wiINn one teat} you doa ‘1 agree ir out 
pGftofms any wood heater money can buy ot 
H Ini rhvn: csachl. warps, or fiumj up. your 
m&ney mil do rbftjfided Including shipping 
cixifoes 



fills CCf.vthr' 15 la 
55 gal. drums (oat 
supplied) laio 
niflh taoaciFy 

stow** 



VISA Of MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-^00-321-9692 
Injide Ohio 1-216*236-5021 
Or SEND CHECK OR MONEY ORDER 
SwfV, NoC.O.D.'s 



ALL STEEL 8 k CAST IRON 
STOVES FEATURE: 

* Airtight dflygn pnd tf-gfl conrtgl engineered to 

Hmil Ire ampunr tit Oxygen anreriirg $iqv+ for 
aoruralled, sate. effcten' naat P \ events cw&f- 
Nng eo drums can't turn up. 

■ Uw ar droit conhci allows you to heal large or 
small area*, ftasemeni insta»a 1 ion hears your 
*nhr* hpfiYG Grid Sc* yau r garage wgrfcs+Kip 
or OO&O lap drum 60% mgr* HtfS 

hom hear normally loss up toe chFmnay Balls 
logether quick ared easy 



■ Sou Top Kit incudes heavy- ouiy eotuiKlv 
pipe O^het L/ands dorii 


*144 JTli 

15-00 Gal. Botiom 
55-Gal. Bottom 
Cast Iron Bottom 
lop Kit Fits AH 
Budget Heoler 

Safely Label 


Facfory 
RhcR-up Del 

$27.47 $31.47 
534 96 538-99 
$29.96 534 96 
$17 97 $20.93 
516,96 S19.9S 
50 50 


Auio marie Droft Control 

For Solz Stoves $1695 

Spin Draft SlOvO$ $21.95 


521 95 
524.95 


NOVT AiSO MADE IN CANADA 

ftmad C& 1-ftO? 222-2333^ write 
&mz PQ Bot IQOOtM 0/-S6 
i cf i fjn Qr-'^K?POYiTn 



BUDGET 

HEATER 







Fit! 

15 ITflJ 
55 -DOT 
Drums 



• Sporfc Prod 
-AirTIghr 
pPnt#pB*k?w 
Leahy JffCPrts 
■ Ulehme 
£>uoran?ae 



’16.95 

FocteryDfek-up 



G 



(Drum npr njpphed? 

Diligfiip lor me budgel 
tfKCpei Fcp oooailonal hearing 
tabs such as workshop, odtan » 
atoer. Steve parlt slmllw to Satz. 
JD -gioL ttove kii, esicepr wrihour 
patented internal dan cnonh* 
has xxjrk arte^lpr sh*#Kf lasted* 
4 >ah tonhcri on bctlom ci door. 



ECONOMY 
CAST IRON 

*29.96 

factory pteMjp 

KitmdvvM 
Irom 30-55 eaftm 

Azrtighl &as*eted Door 




Soli lrtc, h 13643-03 Station Pd. Columbia S!allon h OH 44028 



Now have electrical power where & when you need itl 

jested 

" &q h; 




5000 Wan 

Power Generator 

Now you can run 
■li-clriedl equip- 
merir i ywfcl|ni 
with this top qual- 
ity generator! 

S-HP 

Briggs £ Stratton 

i?ngmr.*Twci 240 V £ rw G 1 20 V pfug-^n auileti. 
■ l OwigFbc m uHHer .* 1 yoor F-REE porlsreplEKe” 
mpnr ^grroniy e 5000 watts surge, 4^000 walls 
ccmimuous power. * Servaee -centeri notion- 
wcde ,*Wejght: 128 lbs. * 24 “ n 20 " n IB" 

Camper# pt &V tr 

11000 00 

Order No. 240 - 10 Si 

S^iififHfj Frt. CeLIvct 



w‘ue » mjiyiii. ij;u it 

*449 




ll#cinc Stort 

6000 Wert 

Power GinU rotor 

Yau nevtjr n^id - to p- 
bs without elettri- 1 
cal power ago^n - 
with i hi s. quality 
power ger^eratorl 
*eHP 6 Hg 9 i£ Sip/idcrd 
Strattcfl engine. 4 * HI 
• Twp 240V 5 two 120V outlets, 35/17.5 amps. 

■ 6000 wait* surge. 4250 waSiaconlinuous paw- 

.■ Full titiv paH&ripItKBmeni womanty. 

■ Servii;# cenFen nationwide!* Made m theU.S 

■ Weight- 15 B lbs. *? 7 'L * W'W x I 9 “H. 

C&tnpor* at SlIDd.QO 



*499 



Order Ha. 3W-1034 
Shipped Cdl*P y 




ittO RFM 

mi 

fl 



■ Sander 

• Drill Press 

* Lathe 
« Horizontal Borer 
« Table Sow 



ShapCtfilvr 

5-tn ■ 1 Wood worki ng Multi-Tool 

Sovp rime, fpoee, and money wilf) ih« 
5 -in-l Sha-p C q-n tftr! * Sander - Bonds 
end surface* flai and unoath. * Drill 
PfHI - Allows drilling ta the exact cen- 
ter rn round tii flgt stock. * Lathe - Turns 
Igb It legs end wDtxJen bow!-v! ■ Hori- 
i-pntaJ Barer ■ ©ores hefes wiih greoi 
accuracy and precision! * Table Saw - 
1 0 “ blade a Hows even large pieces Jo be 
sawed almasi effortkuly! 



W*ih IWDCir 

ihJV b*tar* Dk. IF, mi) 



Cfrm par* fit *1200,00 

NOW ONLY Onfmr Ha 

^rnmmmmm hww 

ni M m m i 



S»nd Jl,00 for tke latest 
MONEY- SAVING Catalog from 
WHOLESALE AMERICA! 



Gordon 

Carl 

Accemifilijh mor* 
in Ih-pf tWi 

cHorl wirh this handy Gar- 
den CoH. * Heavy duPy xhwl Irwif iup 
ppnl iyEt#»-?50lb ej donor 

grad« plyvvoixf. w*g1h*tf.prMPtd 

* W m. 1.7 5 scmi-prwumaPic liroi ■ 2 
fill <jt dOubte I’wf b«anngi in oach 
who^il e ItuW-pr rated, ™t*hd partx. 

* A^l# plot A wheal datr-jti qs- 
sur« P*rf«l bolgnc* ■Assembly 
requirad ■4B'"L ■ 3i 'W n ?f '- J j“H 

Cvnper* of IfJ-W 

Ordtc No 

16 DAY NO +H AS-SLt GUARANI EC! 

IF r* net KH^Fiad wnm T ^t pu^huw. nit^n- .1 ipr# 
L'tid 1 -,-nK.r. 1G dayitar c FU LL CASH REFUND Nesxship 
ping end hQndlinjy 



Frwq^il C-ofcn 



W I wr # 

49 “ 



H*airy Duty, Profitticnol Qu-afity 

Mi fling/ Drilling Machine 

idsdly consiruCFnd. Pjwi itl 

through wFt or bord iw*ab. *Fi«ly 

c.al>brar*d occirnjcy te witoin 

1 -’lGOOth' . ■ 1 year ports n*- 
plGtemom wOrraa^. * Single 
phaie.qopacilor s<ari, indue 
tian rnotw. 1736 RFM, 130/ 

320Y. 17/6 amp S *t. 

c+ptf itendord K-B cpllact. 

■ Hpnd cronli l*v*/ few hwd 
to 10' #oa-drvark.in>3, clear- 
ance, eS" 1 curTer J 1" dr*l| r 1/2' 
dnd toil! tapot'tits *5 
fp««dl From 240 *a ??30 
Ff-PM. *Cohinnn rotates 
MF *Jpindl*t.lM 
fight, oh ( Tore ■ Tsbl* tw. 

■rn-s 45 3 left 4 rghl *Btd. 

1^- *Jfli lbs. 




Compare «rt 1149S.U 

*588 




1/3T 

3^j r anoh Y Be o£rib| 
to fO 1 and a 1" cvttvr. 

Ord*r No. 240 2952 
Iti i pfwd FrwsgiiS CaBa-ct 



FREE! 39-BYl 5adi*r £*l with nay ardor of 55G-.EM or 
morel Compo^ebl* Vote* up le 1J9.-95I 

TO FLACf AN ORDER pletne or prirtl cleorly 

(■&« an^ sheer ot eeperi ifc* nom* 6 a*du el fFve 

>l*m along with your wne £ oddre-cs and i-nc inst a 
Check or money d*-de* pdypble to Wheleifl** Amtnte, 
Inc. i.be wfe te edd cF^geiiL Tew eon else- 

ctie^ge to YI&A er MaM*rCprd Print th« eccpwfll number 
-& e-Kpir-atian dole and sign your name-. Al law \ -3 weeks far 
delivery Add 2-3 weeks f&- c*eo*-ing dl pe-rsanal checks. 

Send your orders So: 

Wholesale, a merlcajm. 

4777 Mtncird Dnv*, Eol> Ckiir*. Wl 54703 

To erd** by Credit card *r Pfrr mbr* hTfecmatienceflr 

1-715-874^5000 

— Of 

1 - 



riTTI TECHNOLOGY 
^ UPDATE 10/85 



Pilots to fly sky highways 





r h (he Fiiluft. pilots wNJ Follow graphics Instead of Initrumenrs, 



Tho cockpit of the future will 
have one video screen in- 
stead of a ban* of instruments 
or a bank ol screens as *s the 
case m today's mosl ac 
vanced aircralt 
McDonnell Douglas is 
working on a system called 
Big Picture for future |et fig fil- 
ers The screen graphically 
displays The Night plan as a 
highway AH the pilot has to do 
is stay on The road The 
screen a Eso graphically 
shows ene ,n "y ground posi- 
tions arid airtra-T A voice 
command from the pilot sets 
an oif-course craft back on 



course, fires weapons or 
lakes evasive action 
Last year we looked at a 
similar system designed by 
engineer George Hoover 
called Highway in The Sky ft 
would keep airliners on 
course graphically Both sys- 
tems could be m operation in 
Iran sport and fighter cockpits 
be toe 1990 Tins year a mili- 
tary unsf was tesi- flown 



Editor JJrrr Eikow 
AttflLanl EdiKf TlVI f'"*:?, 
ConffiUrtorj SfttfrXlf M Mlrf'jri 

J,^C+. Hjovnondt. Aeoi fll.ti>-v--i 
K'— < 5.11 ‘7- f\ tv ■ • - y + T 

Doininfvq Mirr - u-i Filkirs 
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Lifeboat 

capsule 



West Germany's Survival Sat- 
ellite flop) is tooled as ihe 
lifeboat that will reduce the 
20OQ lives losi annually in ma- 
rine accidents. The satellite ss 
launched from a founder 
ship via an inclined slipway 
(bottom right) The watertight 
bullet-shaped unit holds 45 
people. After it's launched, it 
dives to 65 feet and can re- 
main submerged until ils 35- 
hp diesel engine propels it out 
oi danger. If can be loaded 
and launched m two minutes 
and it$ lightweight steel hull is 
fireproof and heatproof (bot- 
tom left) At least two of the 
survival satellites currently are 
sategua rdi ng passengers 

and crew on West German 
refrigerator ships. 





Furnace aids 
research 



Sandia Laboratory scientists 
are us-rtg their solar furnace 
{left) to (esl effects of high 
temperature on materials 
used In sctar facilities and 
nuclear pcwerplants it con* 
sists oE a sun- tracking mirror 
array that reflects sunl:ghl 
onto a parabolrc dish solar 
concentrator which focuses 
Sunlight onto a platform hold- 
ing lest objects Researchers 
pfan to use the furnace to 
produce high-purity silicon. 




Sun repeater 



Isolated repeater stations re- 
quire power to boost radio 
signals and occasionally are 
so remote that fuel or power 
lines are difficult to provide 
Arizona's public safety agen- 
cy uses a photovollaic array 
!o power t heir station 60 miles 
from Phoenix. 




Solar heat 
clears snow 

A Japanese National Rail- 
ways research group is using 
so tar energy, stored as warm 
water during summer months, 
to melt snow along tracks and 
rail stations on the bullet tra?n 
lines (far left). During initial 
tests, solar energy was col- 
lected on a station rooftop 
[illustration at left) and stored 
as 10.000 tons of heated wa- 
ter underground ai the station 
compound at 90°F During 
January, pumps were used lo 



^ol*r cells 



propel [he healed water to 
sprinklers on the station roof 
and along nearby tracks. The 
temperature at pumping was 
approximately 64* to 
The meited snow (as well as 
rain) was collected, pumped 
to a healing sank, then stored 
in a well surrounded by clay 
insulation The tesi showed 
lhai 34.000 gigacalories of 
Solar energy^tbe equivalent 
of £2.500 barrets of oil^coufd 
be stored between AprrI and 
September The system may 
be modified to store cod air in 
wsnter (or air conditioning. 



SmJNKlEftS 



C.IPCULAIIQN 
l TANK 
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STORAGE WEIL 







Once upon 
a probe 

Scientist at NASA's JEM Pro- 
pulsion Laboratory are at 
wo-’k on Pro ; oc ? Slorprobc a 
fanciful bul plausible? dream 
fo send a probe mionhe Son g 
corona Respite ihe Si billion 
price lag ana technological 
obstacles NASA researchers 
have forgeted the 1990 s for 
launch The cra+i (drawing at 
right) must withstand solar 
radiation 3000 times as in- 
tense as Earih'sand tempera- 
tures about 1 150 . 000 '' F. 
NASA 'S testing carbon 
shielding ai a unique solar 
furnace in France Star probe 
wilt come within 1 730.800 
miles of Ihe Sun — IS times 
closer lhan record holcter He- 
lios. Starptobe's data will aid 
solar studies 



may be configured for use as 
laboratories -ivmg areas and 
logistic transport Boeing will 
at&o design internal environ- 
menial coni mis propulsion 
systems and docking mecha- 
nisms for orbital transfer vehi- 
cles 

Martin- Marie -1 a already has 
a leg up on the module de- 
sign with its full-scale -nock- 
up (above lett). NASA current- 
ly ;s using ftie moefc-up at 
Mart ^Marietta's Michaud 
Louisiana, facility to aid in 
planning ihe overall station 



NASA orders 
space designs 

NASA has chosen Ihe Marlin- 
Marietta Aerospace ana 
Boeing Aerospace Co. io de- 
sign modules for the pro- 
posed space station (drawing 
top) scheduled for assembly 
in ihe 1990 s. Boeing is devel- 
oping a design of a pressur- 
ized common module (above 
right! The Boemg design 




Mobile 

fertilizers 

Aeronau1<cal engineer Mosfte 
Alanwo has devised a novel 
approach to solving world 
, hunger Using his engineer- 
mg knowledge. Alnmaro is 
proposing io modify the osd 
Birkeland S FydO plasma arc 
furnace ipMo Fight)— used 
during Ihe 40$ Ed produce 

nitrogenous leflihser— to u> 

I crea&e ils efficiency and 
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MILITARY 



Soviets 

expand 

The drawing above shows a 
Soviet Delta IV class subma- 
rine the newesl addition so 
! the unde rwatef f i eel brea king 
through the Arctsc ice cap to 
fire a missile The DelEa IV 
represents a serious Soviet 



effort to bolster its naval force 
The Soviets launched the first 
Della IV last year The sub 
irres an SS- NX-23 ballistic 
missile with multiple war- 
heads Delta~c?ass subs are 
viewed as a threat since l hey 
can hit North America from 
launch no areas n the Sea o i 
Okhotsk and Barents Sea, 
well our of reach of any known 
countermeasures. The De^ta 
IV is undergoing sea trials. 





Avenger 
adds muscle 

Boeing s added soma muscle 
Id its Avong^r Moh-le Air De- 
fense System (photos beiow.) 
The Avenger now has l he 
ability to lire 2,75-m 
as well as ground-Ec 



er missiles Armed with a 7- 
rocket module :he Avenger is 
effective agamst lighi ground 
vehicles The Avenger can 
fire Stingers while mounted on 
the Army's multipurpose 
Hum-wee truck. but a heavier 
truck, is needed fo fire rockets. 
The Avenger can accuracy 
fire wh-le rolling at 20 mph on 
an ufi improved road its gyro- 
stabilized turret can carry and 
rap?diy fire eight anfeaircrafl 
missiles It has automatic tar- 
get tracking Irtentfrfoe identi- 
fication rapid turret and re- 
load aclion and day-nhght 

ail weather capabilities 



New flares 
for choppers 

Sophisticated ground detec- 
tion methods are lurning heli- 
copters into lodder for heai- 
seeking missiles But a new. 



lightweight module which 
car* dispense up to 30 Tares 
may solve [he problem. A CH- 
46 Chinook helicopter (below) 
1-res iritraJsd flares. The flares 
contuse hear-seeking and ra- 
dar -guided m c ssiles 






eliminate 



Missile rides 
laser 

As long as the unit operator 
keeps hts RBS-7Q portable 
mrssile launching system 
aimed at an aircraft i below) a 
laser-line-of-sighE system will 
guide ihe launched missile to 
the target The RBS- 70 can be 



earned by rh, r ee men and is 
eftechve against high-speed 
low-flying attack aircraft. It's 
iripod-basod Eg- 
shoulder-fired weapon prob- 
lems s-uch as aiming limited 
missile speed find limited 
range The system takes Only 



8 / 
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Copter 

extends range 

The BoeJng 234 (above), with 
an extra fuel lank. «s shuttling 



up to 32 passengers between 
Alaska's St. Paul's Island End 
oil rigs more Shan 325 nautical 
miles aE sea. The 234 i$ the 
only commercial helicopter 
capable of extended Might as 
well as carrying more passes 
gens and freight. 



Giant eye 
in the sky 

The Navy may be returning to 
the airship to counteract the 
threat ot submar i ne-taunched 
Soviel cruise missiles With 



more than 9000 square leet of 
surface and a 40-foot antenna 
That hung down wrthm the 
Goodyear ZPG-3W (circa 
1950) envelope (above) it 
was the world's largest radar 
antenna Such airships may 
again guard our coasts 







ANTENNA 



ACTIVE RADAR SEEKER' 



MICROCOMPUTER BATTERIES ' TRAN5MI TTER 



FUSION 



OVEN 



COILS 



VACUUM PUMP 1 



n.'Hi.'miii.'n 

Have you the 
exact time? 

A newly developed poriable 
atomic clock (right) is five 
times more precise than the 
traditional cesium clocks that 
have been the standard in 
commercial trme-keeping. 
The atomic dock measures 
time using (he magnetic 
movement of hydrogen atoms 
heated wrthm a microwave 
cavity A ctock beams radio 
waves at 1 4 billion cycles per 
second from an oscillator into 



enough for a 40bi!lionlh □[ a 
second ion pulse to shoot 
forward 23 



DEUTERIUM.' AIMING MAGNETIC 
TRITIUM MESHES FIELD 
PELLET 



* 



SOCKET 

MOTOfl 



State-of-art 
missile coming 

Hughes new Amraam (ad- 
vanced medium-range-air-to- 
air missile) is expected to im- 
prove US fighter combat 
capability. Amraam (photo 






INERTIAL REFERENCE UNIT 






right, drawing below) is two- 
thirds the weighl of the missi le 
witl re place, (.he Aim-7 Spar- 
fpw, Amraam can be 
launched at an enemy Aircraft 
beyond visual range 
Initially, the mis&ile is guid- 
ed us ing target coordinates 
provided by the launching air- 
craft Later, iis active radar 
seeker guides it 



Lab preps 
accelerator 



the teflon-coated cavity. It 
maintains fEs precision five to 
ten limes kjnge* than other 
atomic clocks. 



This winter, Sandia Laborato- 
ries will attempt to initiate a 
fusion reaction with ihei-r pow- 
erful 36-spoke Panicle Beam 
Fusion Accelerator (rghl). 
Thirty-sin accelerators wtl! be 
fired simultaneously, creating 
3. iilhium ion beam which, 
when tittered through a pair ot 
aiming meshes, bombards a 
deuterium-tritium target pellet 
(below). A transparent pJastic 
mesh allofws the electrons lo 
be emitted uniformly and last 



AVIONICS 
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TOAD PATROL XK 

UHL Tf *Q&f W. 



fiUZZER LXiHT LOW HI PQWEft 

ii »i * 

BOTH SENSITIVE 



ACTUAL SIZE 



Radio Shack’s affordable new radar detector 



with False Alert Suppression Technology 



The more you drive, the more 
you need Radio Shack's hoi 
new Road Patrol XK'* wilh 
FAST. Ii has a GaAs Schoilky- 
bamer diode front-end and dual 
superset design for incredible 
sensilivily. Plus our exclusive 
FAST circuit I hat dramatically 
reduces inlerference from other 
delectors. The combi natron 
gives you relnabie, long-range 
protection with a minimum of 
false alarms. 

Road Faired XK features 
Radio Shack's unique Triple 
Warning System. You can 



choose a lone, a light or both 
lhal pulse Faster (or slower} la 
indicate [he relative distance 
to radar. 

Road Patrol XK is easy !o in- 
stall end easy to remove for use 
in another vehicle or storage. Us 
•cigarette lighter plug and fully 
automatic pblaniy system as- 
sure trouble Tree operation in 
any 12-volt car or truck. 

For dependable and afford- 
able 'Travel insurance think 
FAST and get Radio Shack's 
new Road Patrol XK today. Ask 
lor #22-1 SI 2. Only $149.95 or as 



low as $20 per month wilh 
Radio ShacWCittLine credit. 

Radio /hack 

■1 ftV iSfOH OF TAHOV CCWFPRA«1PN 



FREE 1986 CATALOG ”| 

Mill W RJda &M£k. Dftpr 56 ?£5 
. l>* T TmlM. Fo - : 'iVcrit ftlCG 

I 

I Warn* I 

I AjJtn-Bw \ 

I City Rtf* iiP I 

L- 



Wot said ■fchei'E' ptohdb4&d Use may regulaJed by slate pr local I aw, Price appiies al parlt-npating Rapid Eh-ack slerps and dealers 
CiligiW is Aft QpW-eifwfetJ eredil plpn Iram Cilibank. Payment may vary Pending c?n trance 
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WORKSHOP MlftHCOUrtSE 



fCflaiiflopgf fitm page ?6~J 

To do ihi s- fabricate a small angle frame 
of scrap wood as shown. This frame 
should fit perfectly between the auxilia- 
ry fence and Ihe regular table fence. 

Now you are free to undamp the 
auxiliary fence and shift it alo-nq the 
angled frame until the workpiece prop- 
erly intersects the saw blade. To find 
this point, you must first establish the 
centerline of the cove you want on the 
end of the workpiece. Draw this dearly 
on the end grain in pencil Thors lower 
the saw blade and slide the end qf the 
workpiece over ir Adjust rho auxiliary 
fence and angle frame until the center- 
line of the workpiece lines up precisely 
with the centerline of the saw blade. 
When satisfied, clamp the auxiliary 
fence securely to the saw table. 

Cut the cove gradually in successive 
passes until final depth is achieved. In 
softwoods a L A*-in -deep cut per pass is 
okay, but hardwoods require 7i*-in.- 
deep passes. To produce the smoothest 
finish, adjust the blade for extremely 
light cuts on the last two passes. Also, 
when making extremely deep cuts — 
especially in hardwoods — ihe work will 
go much faster if you first hollow out 
some of the waste by making straight 
cuts in the board with a dado blade. 

— 'Ros&rio Capotostn 




7 Cut cove In successive passes by pushing 
stock again?! fence- and over blade. Be- sure 
to use a push stick at back of board. 




9 Slanted coves of various shapes can be 
cut by merely tilting the saw blade on Its 
arbor. In this case the blade Is set at 45 . 




■ Multiple flutes can be cut In a board face 
using the same method. The auxiliary fence 
must be repositioned after each cut. 




10 To cut a cove with a true arc instead of 
ellipse, use a right-angle feed. Push slowly 
over blade and ait In several passes. 




This year, take the entire 
family to the Logaon Nebula. 
Its easy to reach with a 
Cdestron telescope. 

So are all kinds of out- 
of-the-way spots, like the 
Pleiades, Jupiter, Saturn and 
the Andromeda Galaxy. 

Traveling by Celestron is 



educational. Our high-quality 
optics make the views spec- 
tacular. And your 35mm cam- 
era con be adopted to most 
of our scopes, including our 
C8— the world's most popular 
telescope. 

If you'd like to learn more 
about going first class, send us 



$3.00 for a catalog. Or coll 
1-800-421-1526. 



Celestron precision 
optics. There isn't a better way 
to broaden your horizons. 



l.?rle--nai , i&nal 1 2G35 Colurnbin &ir«' 
Tarra«*, CA 9Q503 [JI3J 2?S-9i6Q 



L c-ga-s*-' Nebula 

Ink#!-! wiflh 
-ihe'tflleT-irariC.0 





The Long Ranger. 

Tough Ford Ranger Supercab 4x4. 








Ford’s new Ranger SuperCab 
is here . . . with more room and 
comfort than ever! Rangers new 
2.9L V-6 engine is the most 
powerful in any small pickup, too. 
And new “Touch -Drive” option lets 
you shift to 4WD high on the fly! 



Now there's a tough, 
small 4-whee!er that 
gives you more room for 
off-road roamin'! 



Ford's new Ranger 
SuperCab has over 22 
cu. ft. of space behind 
the split-back Front seat- 
more room than 
any Ranger ever, 

With optional rear 
jump-seats, it 's the 
only small pickup 
that can ride five, 



Most powerful V-6! 

There's extra off- 
road power, too- 
140 horses* worth 
in Fords new, 
bigger 2 -9LV-6 
option. It 's the 
most powerful 
engine in any 
small pickup! 

Like the standard 
2.3L Four, it's electron- 
ically fuel-injected for 
quick response. 

New “TbtiicJi-Df Ive" 
system. 

When the outback 
beckons, just touch and 



go for it! A button in 
Fords new "Touch- 
Drive" console 
shifts electrically 
from 2WD to 
4WD high and 
back at any 
speed . Nobody 
ever made it sim- 
pler! (Manual locking 
hubs are still standard for 
you traditional 
olT-roaders,) 

Super tough Track. 

Above all. this 
Ranger 4x4 is one 
tough truck- built 
Ford tough, with 
a Twin Traction 
beam indepen- 
dent front suspension . , . 
double -wall construction 
. . tough ladder-type frame. 
And a payload of 1625 lbs. 

Special SIX trim. 

All this off-road 
room and toughness 
comes with all the 
"goodies," too. in the new 



Ranger SIX optional 
package -sporty 
trim, Captain's Chairs, 
lower two-tone accent, 
the works. Its the look 
that says, “4 -wheelin', 
you ain't seen nothin' yet!" 

Best-Built 
American Thicks. 

At Ford, Quality is 
job 1. A 1985 survey 
established that Ford 
makes the best-built 
American trucks. This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1984 
models designed and 
built in the U.S. 

lifetime 

Service Guarantee. 

Participating Ford 
Dealers stand behind their 
work, in writing, with 
a free Lifetime Service 
Guarantee good for as 
long as you own your car 
or light truck Ask to see 
this guarantee when you 
visit your participat- 
ing Fond Dealer 

Buckle up- 
together we can 
save live*. 

* Bawd on 5AE Stzricbad 



FORD RANGER 



BEST-BUILT AMERICAN TRUCKS 
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TOMORROW'S CARS 



It's all done with wind tunnels. 






JOYT, Auto Editor 



hen engineers at 
Volkswagen rolled 
a bizarre-looking 
1921 Rumpler out 
of a German mu- 
: and into the company wind tun- 



[ recently, they recorded 
lent of 0, 28— making it 
iynamic production car 
> the public. The closest 
St has come to that 
IQ by Subaru with its new 



Engine^ n dwarfed by 43-ff . fan In 
giant w N>d sunneP, A 4GOO-tipeiecti1c mote* 
circulate! 80 com of & t through the 
700-fl, closed- Poop tunotP M up io 1 50 mph 



I fori 

M 

i mo eta 
ever soldi 

any i 
figure| 

XT Coupe. 

We don't know where Dr. Edmund 
Sfepirgot his aero expertise, but 
aw that to move through the 
uith the ease of a Rumpler, tomor- 
r's cars will have to be born in a 
rind tunnel. No longer does a stylist 
whip up some sexy shapes on a sketch 





Engineer monitors Mn controls and turn 
table FtMdauCsin test rh^mber of QM ^inp 
t u nnei S moK e 1 1 awing over car m,] M e I 
Airflow visible 



pad, then build day models for managemem to squim ai, 
debate and approve, according to its whim. Aerodynamics 
is the key to the automotive shapes of tomorrow, and (bat's 
the province of engineers, not stylists and execmives. 

Among the domestics 

Ford started the- current aero revolution with the slick 
1 983 Thunderbird and is still leading the pack with its '^£> 
Taurus and Sable. GM will follow suit in 1987 with the 
Ford- like Chevy Corsica and Baretta {see Defrorf Listening 
Post, pegs 32. July *85], Chrysler is mov i ng more cautious- 
ly, but when it replaces the l£?8- vintage Omni and Horizon 
with its Shadow and Sundance P -cars next year, they will 
have a pronounced aero look- 

Why all (his interest in aero? Ford Design Vice President 
Don Kopka says. "Just by the way we shape the metal, 
we*ve contributed a nule ami a half to the corporate average 



fuel economy {CAFF) " Ford calculates thiu it would cost S3 
billion for a 1 tt-mpg CAFF, reduction via traditional engi* 
nee ring methods, downsizing r improve rl engine and trans- 
mission efficiency, tires with lower rolling resistance, and 
so on. G^'s estimates are even higher 

lh We figure it cost us ubcmt $ 1 0 million in testing and 
trimming Tin the wind tunnel} to get that 1 ! > mpg. We look 
at it as a S 10 million investment with a $3 billion payoff/' 
says Kopka. 

Although many Americans seem to have lost interest in 
fuel economy for the moment, the government hasn't, and 
the FPA is still enforcing its CAFE requirements. Abroad, 
heavily taxed gasoline makes foe I economy a big selling 
point. In Europe, leaded regular costs $3.50 to 53-35 a 
gallon. But cars have already been lightened and downsized 
to the point of buyer resistance. Tire, engine and d rivet ram 
technology has reached a plateau. Aerodynamic efficiency 



Little Things Mean A Lot 



Once engineers and designers come up with a shape that s 
pleasing to management, it goes into the wind tunnel for 




Tram Am has ™ grille. Coaling air ii taken 
in from high-pressure area untfer ihe nose. 




Dual rear wing on Meritor reduces turbu- 
lence behind ear, allows room for wiper. 




that can spill back under the tides of a car. 



so 
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Most aerndyri^mu production car ever 
1 5 this 192! Rumpfrr TcjiiJrop lA\ lEStd. 0 IB 
It didn f sell and Rumplrr foldrd in 1926 



blunt nos* 


P®AC TIC At CAR 


i.yPRAC ?ltAL CAtf 


e D = o.tfi 


SHAPE 


SHADES 


^ 
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f ULL IEAfiD*QP 


2 B% REMOVE □ 


1 4% REMOVED 


c D =a i* 


C 0 =Q 2 ? 


C D = 02 l 



Dr.qq mf rvx st 1 1 dr .i m.q Ik dHy r+s you c u I lJ o vv M 
ri teardrop (p make a prac hr al r ;u 
Blum nose has hf He effect 




UfaJre imaging t Ohio urs 
at rk f hunderbifd show 
preHLrre drppi of 5 to 90 
percent behind (he fax 
and ^lymmclritHl lUft>u 
lerae vortices, 



is the only area left that has room for improvement. 

You measure aerodynamic efficiency In a wind tunnel — a 
mtiltLmiUjon-dolJaj installation that employs a giant fan to 
blow air through a chamber in which a car or model sits atop 
a delicate scale set into a turntable so the car can be angled 
to test its behavior in side winds. 

The turntable in GM's huge new tunnel in Warren, 
Michigan can detect the extra weight of a half dollar placed 
on one fender. The turntable measures force in three 
directions: up or down (lift or downforce), side to side (side 
force) and front to back (drag}. The turntable can at so detect 
wind induced rocking motions from side to side (roll), front 
to back (pitch) and the twisting motion called yaw. Drag h 
the buzzword in the business — a measurement of the ease 
or difficulty with which a particular shape can pass through 
the air. It's expressed by a decimal called the drag 
coefficient, or Cd for short. 



A parachute has a Cd of 1.35: a square board (the 
proverbial bam door) is 1.17. Cones, pointy end upwind, 
vary from 0.51 to 0.34 as they get slimmer. The slickest 
figure is the 0.024 of a slim teardrop. This was also the 
shape of wheel-driven Bonneville Land Speed Record cars, 
before the ere of locomotive-like jai and rocket cars. 

A decade ago r 0,55 to 0 61 was noi unusual for passenger 
cars. Some old shapes also developed so much aerodynamic 
lift at high speeds that you could fee! the steering get lighter 
as high pressure under the nose and low pressure above the 
hood lifted! the car on its suspension. 

On today's cars, noses slam downward to avoid lift and 
air dams below the bumpers sharply reduce the amount of 
air that can get under cars. 

1 We've only scratched the surface," says Ford's Kopka. 
Today, most cars range from 0.35 to 0.45 Cd and auto show 

ffNsasa iMiTJ to jmqv 130 ) 



"trimming"— fine tuning that provides the lowest possible deck, air dams grow below (he front bumper and ground 
drag. It's often here lhai spoNers or wings sprout on the rear effects panels inch down from iho rockers. 




Rear lip on Porsche *44 Turbo controls akr 
exiting from under car to reduce turbulence. 




Flush headNghti imooth airflow around 
nose of car, Most have replaceable bulbs. 




Pegs on Audi window; rrde on internal 
backs so side glass »n be gush wtth Frame. 
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Ford? distinctive rr-ew 
Taurus, with a of 32 . b 
ihr result of a five year S 3 
bllHon-doFtar dtvelopment project. 



Aerodynamic touches on upicaFe Taurus nmr include tiush- 
fittlng headlights., bracked off grille with f Foaling Ford logo 



Eg-g carton iii^ide-ri dress u 
taJ! lights Of tht high-line 1 



BY WADE HOYT, Auto Ediroi, AND NORMAN MAYERSOHN, Assiscanr Auto Editor 



T he catch-up game is over in Detroit. After 
years of diligent work to recover from the 
marketing and technology lead heJd by for- 
eign car builders, Moiowrt once again has a 
generous offering of high-performance models hack in 
the lineup, and the econocar sector is well covered by 
domestic minis and captive imports. With those two 
categories out of the way, American companies are 
turning their attention to a market segment that until 

FORD PHOTON B? 



1986 has been dominated by European manufactur- 
ers— the super family sedans. 

More than just another way to part Yuppies from 
their paychecks, the new-goneration family sedans 
are aimed at providing high levels of comfort and 
convenience features in a stylish 4 -door body shelf. 
Chry filer's H-cars were early entrants in this market 
segment, and are now followed by GM's 4- door 
version of the Near (Pontiac Grand Am r Olds Calais 
BWWOUND 



*2 
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family 4-doors 



that Europe and Japan have to offer 







I 







MW ufy Sable a distinguhhcd by lights integral with grille 



QM N-cars take> on the Euro icK>k in as shown by Pontlsc Grand Am. 




and Buick Somerset Regal) Most 
stunning of the group, and clearly the 
models with the greatest continental 
influence, are the Taurus and Sable 
stsblenmes from Ford. They 11 be 
built in Atlanta, Georgia, but the sty I 
ing clues and engineering Fine points 
are unmistakably European, 



Cherokee pickup is derived from 
Wagofwer refles r offer* Jeep * 
first Zwd truck ilnce m7. 



The aero Fords 

The Ford Taurus, Mercury Sable 
and the Aemstar van are all excellent 
examples of Ford's total commitment to European styling 
and leading-edge aerodynamics. The Taurus/Sable is one 
of the auto industry's worst -kept secrets, and intentional- 
ly so. Ford wanted to give the public a lot of time to get 
used to these radical new shapes before they hit the 
showrooms. The sedans and wagons have been pushed 
hard in consumer clinics, and early prototypes were 
released to the press months ago [see 1986 Ford Taurus 
And Mercury Sc bis, page 71, July 'B5>. 

Lou Veraldi, Ford's chief engineer of Large production 
cars, says that the T/S cars represent a new philosophy at 
Ford: " Let's do a car that adapts to the customer, instead 



of the other way around . " Just one example is the seat 
construction, which cost Ford $40 more than the competi- 
tion's seats. And they feel like it, too. This is yet another 
European design trend, picked up early by the Japanese 
but. only now filtering into Detroit — foreign companies 
usually put a larger percentage of the car's cost than US. 
firms do into making the driver/buyer comfortable. That's 
a pretty smart way to sell cars — your first test drive in the 
vehicle is a revelation. 

Ford put five years and $3 billion into the Taurus'S able 
project, including all-new engines and suspension setups. 
Standard powertrain when the cars go on sale in Novem- 





Mertury Lyrt* XRJ it a red-hot pocket rocket wrth the 1 IS hp, fuel -Injected, L9-lttef Four and 5-specd transmission. 



Astro Sport styling Exercise could reach production In ‘86. 



Ford Atrostar U fimariy on line after numerous delays. 






PORULAJT MECHANICS ■ OCTOBER 1^35 



* 



New Ford philosophy: A car that adapts to the customer, 
instead of the other way around. 



bet win be a 3- liter §0° V6 with multiport fuel injection. 
Mounted sideways* it drives the Fn)ni wheels through a 4 
speed automatic with an overdrive/lockup high gear, EPA 
city/high way gas mileage figures are expected to be in the 
20/30-mpg range for the sedans and 18/28 for the 
wagons. 

By February* a 2,5- liter version of Ford's pushrod HSC 
Four (now in the Tempo/Topaz) will be offered with a 5- 
speed manual or 3 -speed automatic. Expect 35 highway 
mpg from this version, but not a whole lot of fun. The stick 
shift prototype we drove was sluggish and notchy. and 
had the definite feet of a fleet car. 

The V6 is no scorcher either, doing 0 m 60 in 13 
seconds if you use dragstrip techniques, but more like 
1 4 Vi seconds with a couple of people on board and plain 
old foot-to-tho-floor driving. The fact that the T/5 (wins 
are intended as family cars is underlined by the fact chat 
neither performance tires nor a 5-speed IransaxLe (to 
come from Mazda] will be offered until 1987. Power 
ratings are 140 hp frr 4800 rpm and 160 Lb .-It of lorgue 
(ti 3000 rpm For the V6 and approximately 100 hp and 
138 Jb-ft. for the Four. 

For family cars, their ride and handling is uncanny 
From and rear suspension are fully independent with 




from Bulck and Pontiac fSunbird above | 
get flip-up eyebrows to cover harogen headliglrb. 




Ford Tempo gets a new wm rwe, with flush headlamp*. 
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MacPherson gas struts at each end Ten inches nF wheel 
travel allows for a smooth ride in cars that otherwise 
handle Like European imports. The power steering is 
precise* not overboosted, and 4° of positive castor makes 
the cars track straight and true on the highway 

Of course, there were still some rough edges on the 
handbuilt prototypes we drove at the proving grounds 
and on the road. Perhaps because there was so Little wind 
noise {Cd is an outstanding 0.32 for the sedans, 0.34 for 
the wagons), you can hear a Lot of road rumble in the back 
seats. The plastic molding around the rear windows 
doesn't fil well and needs a quick redesign. The map/ 
do m £ light looks like a $3 mail-order item Hear windows 
open, but only halfway due to the wheel arch intrusion 
Most disconcerting is the impressive instrument panel/ 
pod, which is canted toward tha driver and gives the 
illusion chat its right side is drooping AIL the labelled 
buttons are angled downward toward your knees* rather 
than upward toward the eyas. You can still read them, but 
It seems funny not w point them the right way 

Nit-picking aside, the Taurus.' Sab to cars have Lots of 
thoughtful features* including bi-fold sun visors, and 
picnic trays in the wagons. The cars look a lot like Audis. 
corner flatter and ride smoother than Audis. but don't 
•^Hin to perform Like Audis. The weak VG isn't helped by 
slow, sloppy shifts in the automatic — the engine actual- 
ly seems to rev up bet ween shifts when you've got your 
fom dow l l lisa shame that a car that Looks so s porty. 
isr]' i However* Ford has performance options and 
police packages up its sleeve for P B7, with a 4- 
cam* 24 -valve V6 in the works, too. Ford is 
serious about working all the bugs out of 
its cars before they go on sale, which is 
why the Intro has been pushed back a 
couple of times already. 

Space van 

The Aerostar van (much' delayed for 
the same reason) is expected in stores 
by the lime you read this. Falling 
midway in size between Chrysler's 
front “drive T-van& and Chevy's rear- 
drive midivan, the rear -drive Aerostat 
is smooth- riding and car Like* closer to 
the Chrysler in feel than the truck-like 
Chevy Astro. Built on a Banger/ Bronco 
platform. It has the 2 .3 "liter pushrod 
Four as its base engine and the Ger- 
m an -built 2.8 -liter VG optional. 

Front seats are buckets, and so are the 
rmd die ones with the 7 -seat option, giving a 
central walk-through aisle to the 3-placp bench in the 
rear. A 6-speed is available with both engines, but even 
the automatic has a floor shift with a 3- ft. lever! The setup 
works well and it's kind of fun. Again* we had only a 
prototype to play with* and the seat latches did not work 
as smoothly as Lhe ones in the Chrysler or Chevy vans 
when we wanted to swap seats around. Tons Of neat 
options hero, including a separate sound system with 
headphones for the punk- rockers in the back seats - 

Other changes 

Elsewhere at Ford* the Tempo and Topaz get nnw aero 

fMamap mm to 3 fix.} 

9S 









DETROIT'S NEW-ERA 



CARS 



Saturn, Liberty and Alpha hope to sock it to the 
Japanese and save the U.S, auto industry by 
knocking $2000 off the cost of building a car 



BY PAUL LfENERT; Illustrations by Mark Srehrenberqer 



S aturn,, Alpha, Liberty — code names all. They could be future space missions, or target 
beachheads for some top-secret invasion. But those are the project names at General 
Motors, Ford and Chrysler for low -cost, high-tech “import-fighter" r projects now 
under way at the Big Three, 

For now r only GM plans to produce an actual car that would carry the Saturn 
project nameplate. Ford and Chrysler say that advanced manufacturing 
techniques developed by their Alpha and Liberty projects would be 
incorporated in future small cars. 

An ironic twist: Although all three domestic automakers have asked 
the UAW to participate in the planning and development of their 
advanced programs, both Ford and Chrysler have suggested that 
their small cars in the 1990s may be produced abroad if manufactur- 
ing costs can't be slashed to a level that's competitive with low- 
priced imports from Japan and Korea. 

GM has trotted out the heavy artillery for Saturn, naming one-time 
Pontiac General Manager BiU Hoglund as president of Saturn Corp^ the 
first new GM passenger-car division since Chevrolet was added to the 
family in 1917. It's the first new GM nameplate since Cadillac issued 
the LaSalle in 1927. 

In addition, GM has committed $5 billion to the project, including 
$3.5 billion for an integrated manufacturing complex that could be the 
biggest and most advanced facility of its kind when it begins production 
in late 1988. The Saturn complex will encompass more than 6 million 
square feet — twice as big as GM's newest assembly plant in Detroit — 
and may incorporate stamping, engines, transmissions, pLastjcs-extrusion 

pfPJeas** rum lo pa^ 150 } 

CHRYSLER LIBERTY 




The Liberty project ! advanced manufacturing technique! will be used 
in a new line of small Chrysler cars scheduled for a ISVti Introduction, 



% 





FORD ALPHA 



Uke ChryiitF, Ford wttf production 
techniques from Its Alpha project, but 
not neceMflfy the name, in Its 
next series of small, world ■ 
class cars, due in 80- 6?, 
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FrtOlO CCUCTEjV 



American competitor* may 
Lake on any of ttrveraJ de- 
signs shown In arkteTi con- 
CCptlon. On Ihb page, MC- 
DonnelJ Dougras AST | right) 
would fly at Mach 2.2. Lock 
hwd J SCV (middle! would 
be slightly fwter A NASA 
concept {top) would reach 
almost Mach 1. 



New engine performance, 
streamlined bodies and tough 
new wings will bring us an 
SST during the 1 990s. 

BY SHELDON M. GALLAGER 
illustrated by John Berkey 








SKY-HIGH MUSCLE 



snub' nosed airliner with its swept wings 
]| taxis down the runway like? any othnr jet. It 
® stands ready for takeoff, then flies away at such 
a sharp angle of attack it seems to he rising straight up 
tike a rocket. Its scramjet engines hoist it over the 
ocean, where it breaks the speed of sound with a sonic 
boom. Now at full throttle, with its 250 passengers 
and crew pushed back in their scats by the growing 
gravitational force, the airliner reaches top speed as it 
approaches 1 00,000 feet. The pilot no sooner throttles 
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down, leveting off the jet, and it's ready for the 
descent. NASA's answer to the British-French Super- 
sonic Transport (SSTj is on its way from New York to 
Los Angeles — a one-hour trip. 

Just IQ years ago, America 1 ^ dream of building 
SSTs was shattered when Congress scrapped the 
project as too costly, too noisy and too marginal in the 
benefits it could bring. But today, the White House 
and Congress have given NASA a mandate to come up 
with the fastest airliner in the world by the 1990s. 
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NEW BREED SSTs 

That would be an advanced SST. And p 
by the turn of ihm century, NASA and 
the aerospace industry are now reason- 
ably expected to come up with a Trans- 
Atmospheric Vehicle fTAV) that skips 
the atmosphere at speeds approaching 
Mach £5 (see Coming: A Mach 20 
Airliner . page 97; Now 84) Working 
with NASA on a variety of projects chat 
add up to the SST of the future are 
Lockheed, McDonnell Douglas and a 
dozen subcontractors. 

What suddenly makes m American 
SST an attractive prospect? The am 
swnr, according to a resent NASA pre- 
liminary report r lies in new Lechnol- 
ogles and materials not available when 
the Briti sh -French Concorde was built 
in the '70s. The European SST, which 
has outlived the operational life origi- 
nally predicted by its critics, has under- 
gone several modifications. But the real 
hope for a future American SST comes 
from an entire new breed of aircraft on 
the drawing boards and in the wind 
tunnel testing phase. 

McDonnell Douglas is working on an 
SST that could be dying at Mach 2.2 by 
1 990. Dubbed the Advanced Superson- 

fflfflaH*- Eluti to page 135,1 
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TWO-IN-ONE ENGINE COULD HIT MACH 5 OR MORE 
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RAMJET ENGINE COMBLMPQN CHAMBER 

.HIGH-SPEED OPERATION BEYOND MACH 1 



The over under scramjet engine would operate on Mach 20 vehicle In painting at top. 
The engine works on turbojet or ramjet, as shown in drawing above. 




Delta wfing SST j abew] showed good lift 
but extra drag In wind tunnel test v Art 
advanced design fright) calls Tor a swing 
wing that can be angled sharply for high 
speed, or moved out to the wider delta 
position for subsonic flight- 




204 FEET 



MCD 0 MNEL 4 DOUGLAS 



327 FEET 




Early swing-wing model fcn wind tunnel gmmH British 

tests was HyabJe but too expensive. \i = ‘ jg 



BRITISH 

AP ACM- U/ING. WtfJ 
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BOEJNG 

SWfNG WING. t L m 




LOCKHEED 

HVD^OGfN-FuELED ARROW WlNG, 1970 



Wing design was a major stumbling block to early SST development. The M wing stalled too easily, while others were unstable fcn flight 
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COMRADES 
IN ORB|T 

Even while Washington and Moscow go 
through cold war posturing, scientists are 
working up a coop space mission. 

nr I OUFS D FRIEDMAN; IIJusiMiion by Bri-in Sullivan 




American astronauts and Soviet 
cosmonauts would work side by 
ikfe from an orbiting spate station 
Ground Mars. Station would be 
composed of parts from both 
countries and European partners. 
Cut concept art shows Jandrr 
lejving for Martian surface 



I i concluded my t-iSk with a shnn sentence of apology "Pro 
CUtfiye un'iiya, y . r gov#m po ruuski txrhnn mfl/cf/ F (Excuse 
mf\ I spEftfk Russian very lit lit;.) Thun, the first question was 
asked What about manned missions to 
Mars— urn there any studies in the If, S 
about this?" I laughed hejenuse whenever I 
give a 1,1 Ik in LheU.S. mernkming Soviet plan- 
etary missions, the one question I 'm always, 
asked is r "What are the Soviets doing about 
manned missions to Mars? + N*>w r here at the In- 
stitute for Sp&ot? Research, in Moscow, the mirror 
image whs being relleerLed. ! was them fjs a guest ol 
i he USSR Achdtf my of Sciences to see preparations for the 
Soviet UenusHalley spacecraft, and to discuss international 
cooperation on future exploration of the solar system. The So- 
viets hosted me for on extraordinary week— an opportunity 
matte possible by Soviet academician Roald Sagdeev, director 
ol the Institute, a man devoted to the international peaceful 
and cooperative exploration of space 
in part, iny trip was the result of The Planetary Society's 
program to promote international projects for solar system 



t urns U f 'ru^im.m dimeior 

o i I'hr' Pfanvtary Society, a California- 
ihisetf grriup thai conducts space rosrarcih 
And ent’oirrapes plamtlaty expiration. 
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proved to be of scientific value and of 
mutual benefit — if not to the decided 
advantage of The United States. 

The Soviets' capability to maintain 
human life in Earth orbit, their study of 
the effects of long -duration space flight 
on crews, and their impressive series of 
landing end exploration at Venus have 
given them a decade of achievement at 
least equal to that of the United States. 
And in all of these activities they have 
shared their science and knowledge 
with us, teaching us much in important 
areas we would have otherwise known 
little about. 

Even during times when most ex- 
changes wore stopped between the two 
countries. American and Soviet scien- 
tists have continued to meet and ex- 
change data about such important fac- 
tors as motion sickness r calcium loss In 
bones and the ability to adapt to weight- 
lessness. Recently, a cooperative ex- 
periment was conducted by the two 
nations to measure bone mass in cos- 
monauts before and after the long SaJ- 
yut flight. 

In the planetary program, Soviet 
Venera radar images have been given 
to U.S. scientists planning the Venus 
Radar Mapper mission for IQ'S©. As a 
result, the specifications for the tLS. 
mission have been altered, and Im- 
proved results are expected. In addr 
lion, several U.S, scientists have been 
invited to participate on the Venus - 
Halley Mission (called VEGA in Rus- 
sian} and other future missions. 

Recently, the U.S. proposed a joint 
USA-USSR simulated space rescue mis- 
sion. The idea is to have the Space 
Shuttle rendezvous in orbit with the 
Salyut r the Soviet space station, to prac- 
tice rescue operations. Such operations 
might include extravehicular activity by 
astronauts and cosmonauts. 

Political differences have prevented 
this proposal from being advanced thus 
far. Dne difficulty is the Soviet posture 
stating that the Shuttle is a military 
vehicle Another may bo a desire by the 
Soviets io have their own shuttle opera- 
tional before agreeing to a joint opera- 
tion in Earth orbit. A Shuula/Salyut 
mission would he of value In the near 
term to prove the feasibility of space 
rescue and in the long term to provide 
additional capability for human activity 
in space- 

N^tions in space 

International cooperation is already 
an intrinsic pair of Earth's exploration 
of the solar system. Of the 13 spacecraft 
now in flight, or planned, to explore 
beyond the Earth, seven carry more 
than one nation's contributions, and ah 
ift easQ turn to jag g J32J 



exploration. Dr. Sagdeev is an adviser 
of the Society r and I like to think that my 
participation was a recognition of a 
small pan I had played while I was at 
NASA's Jet Propulsion Laboratory with 
another Society adviser. Prof- Jacques 
Blamont of France, identifying trajec- 
tory opportunities which resulted in the 
Venus-Halley mission. (Of course, we 
were trying to define a mission for a 
U.S. visit to Halley's Comet-} 

It doesn't lake a written or acknowl- 
edged policy to know that a manned 
Mars expedition is where the United 
States and the Soviet Union are heading 
in space. It would be most sensibly 
done as a project of Earth, by all space- 
faring nations- This requires the coop- 
eration of the two leading such na- 
tions — the U.S- and the USSR 

The first handshake 

Ten years ago r at 4:09 p,m. GMT, 
July 17, 1975. the principle of such 
cooperation was established when two 
spacecraft rendezvoused and docked 
222 kilometers above the Earth. A few 
hours later, Astronaut Tom Stafford 
and Cosmonaut Aleksei Leonov shook 
hands and visited each other for dinner 



Concept an Of an Interim pl«m*taiy explorer 
show i craft Thai cwJd perform mapping 
and other missions In the J990v 

in their respective spacecraft! Apollo 
and Soyuz. 

Critics called the Apollo-Soyu^ mis- 
sion a stunt, a billlon-dollar handshake, 
or worse yet r a billion-doiiar close-up 
look at our technology for the Soviets. 
But now, looking back from a perspec- 
tive of 10 years, we realize that this was 
a first step in changing space from an 
arena of chauvinistic competition, to* a 
place for international cooperation in 
exploration- Such cooperation has 



* 




In the 1 970s, Americans and Soviets 
shook hands at the ApoPF&'Soyuz dock- 
Jng [above |. Future missions may Intrude 
a Sovlet-Amerlcan polar exploration of 
Man |rar IpPtj, following a robot lander 
exploration (left) using technologies of 
both countries. One 2 1st century mission 
suggested In a report to The PFanetaiy 
Society would be a multinational land- 
ing on the Martian moon Phobos, vkuaF- 
lied below. A do«n nations are already 
Intererted In such a mission. 
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Guide To Satellite TV 




What you can see, the gear you need, and what it all costs. 



BV FRANK VfZAPD 

W hen man first looked to the stars, his imagination showed him the shapes 
of Taurus and Sagittarius. Today, gazing skyward might bring to mind 
such names as Westar and Satcom, reminders of the programming feast 
available to owners of home satellite television systems 

As romantic as the old names might sound, their practical value is restricted to 
ihe horoscope page of the daily newspaper Offering greater promise are ihe man 
made satellites orbiting the earth. The sign of Aquarius has been replaced by the 
call letters of over 100 channels delivering a myriad of programming. The news 
channels alone provide a more accurate prediction of tomorrow' s events than the 
Gemini twins ever could. 

The dish antenna, the most visible part of a home satellite system, has come to 
symbolise a revolution in home entertainment among more than a million 
homeowners. Most of these households, located in rural America, receive 
only one or two broadcast television stations and are beyond the reach of 
Cable Operations. But technological advances and price reductions are 
s* now making home satellite system ownership a more appealing 
prospect — anywhere in the nation. 



The satellite dish provides access to a world that might 
Otherwise slip through your fingers In addition to 
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STAR GAZING 





tlbws — often in the form of raw, unedit- 
ed footage — programming includes: 

■ About a dozen national and regional 
•sports networks; 

■ Plow and classic movies on services 
such as Home Box Office, Cinemax and 
The Movie Channel; 

■ MTV, The Nashville Network and 
other music video stations; 

■ Superstitions on the scale of Atlan- 
ta's WTBS and WOR-TV in New York; 

■ Special- interest channels including 
National Christian Network Spanish 
Independent Network, The Disney 
Channel and The Playboy Channel. 



Regular network fare is also avail- 
able — everything from "Good Morning 
America' r to 1 ‘Miami Vice” and "Merv 
Griffin" to “Monday Night Football. 
Besides video entertainment, satellites 
also carry more than 40 separate audio 
channels, offering everything from clas- 
sical to reggae music, Much of this 
music is in hi-fi stereo. 



not every satellite is used to its fullest 
capability, Sat com F3, for example, 
uses 22 video channels while Wester 
W5 uses just five. Some channels are 
employed only on an intermittent, un- 
scheduled basis, primarily for network 
news feeds. 

With few exceptions, all satellite 
transmissions are aimed at the center of 
the continental United States. This tar- 
get area is called the satellite's foot- 
print, In general, heme satellite sys- 
tems located in the Midwest receive the 
strongest signals, while systems local 
ed on either coast receive the weakest 
transmissions, 

Location, therefore, may be the de- 
termining factor in choosing an anten- 
na. A large dish — 12 feet m diameter 
b almost mandatory in Maine, but a 
I muse-hold in Kansas can easily make do 
with one as smalt as 4 feet. 



Bird watching 

The satellites in space of most inter- 
est td home dish owners in the United 
States are Sat com Fl p ¥2 m F3 and F4; 
Galaxy Glj Wostar W2. W3, W4 and 
W5; Space-net Si; Comstar D3 and D4; 
and Anik Dl. These satellites — or 
"birds"— hover some 22,300 miles 
above North America and relay the 
most, popular TV programming. Al- 
though each one is capable of transmit - 
ting up to 24 channel 5 Of entertainment. 



PANASONIC KU/C-600D 



Pico's Kid. with offset Teedhorn, 
has low profile 4 by 7 -foot 
surface ihat can be painted to 
blend with surrounding;. 

Dual- band receive* by 
Panasonic is ready today to 
receive tomorrows 1 2-GHa 
signals. Sierra s remote control 
positions dish and tunes channel. 



CHAPARRAL SIERRA 




Installing a 10- or 12-fbot dish is not 
always feasible, especially in urban 
areas where space is limited. Under 
these conditions, 6- or B-fcot dishes 
might have to be used. Such a compro- 
mise might entail the loss of some 
channels, and perhaps poor reception 
□n others. However, this is not as had as 
it sounds. 

Reception of only two satellites, say 
Galaxy Gl and Satcom F3, would still 
give you access to about 40 channels of 
popular pTOgrtinnung. Many people 
have opted for dishes as small as 4 feet 
that receive only Galaxy Gl signals — so 
many people, in fact, that a separate 
programming guide called Galaxy One 
magazine exists to serve them. 

Local satellite dealers will know the 
reception peculiarities of your area, and 
can tailor a system to match both your 
programming desires and your budget. 
One Los Angeles satellite retailer, for 
instance, advertises a variety of sys- 
tems from as low as $895 to as high as 
$4995. 



Satellite TV And The Law 



It's legal to own a home satellite reception 
system. Congress settled the issue with 
passage? of the Cable Commutations Ant 
In October 1434. At the same time, 
though, the lawmakers recognized that the 
cable TV industry h^S a legitimate beef. 
Home dish antenna owners receive satel- 
fita-trarisiniftied cable programming (such 
as Home Box Office movies! without pay* 
Lrtg the cable company's subscription fees. 
Accordingly, Congress authorized the ca- 
ble industry to develop a compensation 
pl&n by which dish owners could legiti- 
mately receive their programs. 

As a result, some cable programmers 
plan to scramble their satellite-borne sig- 
nals. These include HBQ. The Disney 
Channel and ShowUm^The Movie Chun* 
del. Others might fetfccw. 

Once the scrambling begins, satellite 
dish owners will have to pay a monthly fee 
to the cable operator, just as cable TV 
customers do today. But the monthly fee 
will Include a device called VideoCiphor II, 
which decodes the scrambled signals. This 
device is addressable: The programmer 



can disconnect service (by disabling the 

decoder! if the fee isn't paid. Satellite 
antenna owners who aren't served by a 
cable company will be able to purchase a 
VideoCipber Q. Congress was very clear in 
stating that programs transmitted by satel- 
lite must be accessible to anyone willing to 
pay For them 

Though the legality of dish ownership 
has been established on a national level, 
bocal authorities might block your view of 

tho stars. Zoning boards in communities 

around the nation have imposed restric- 
tions on the size and location of dish 
antennas. One city, for mcampto, limits the 
size of solid dishes to 4 feet In diameter, 6 
fwt for mesh dishes, Other localities con- 
fine dish installations to backyards 

At this writing, the Federal Communica- 
tions Commission has proposed a rule that 
would prevent local authorities from piec- 
ing unreasonable' ' restrictions on homo 
dish installations. But it still makes sense 
to check the local zoning lews before you 
buy The satellite retailors In your area 
should be aware of any restrictions. — F- V- 




Choosing a dish 

Dishes come in a variety of sizes, and 
they are constructed from a variety of 
materials. These range from fiberglass 
to stainless steal, and may be solid or 
see-through mash. The respective man- 
ufacturers may argue that one material 
or the other enhances picture quality, 
but this judgement really depends on 
the eye of the beholder and on local 
reception characteristics. If you live in a 
harsh climate, a dish made from solid 
material will increase the product's 
wear-life, Mesh dishes, meanwhile, 
might preserve your relations with the 
neighbors where blending in with the 
environment is an issue (see story On 
legal issues on this page), 

While most dishes have a shape akin 
to a salad bowl, some companies , nota- 
bly Bird view and Pico* offer dishes 
somewhat different in appearance Pi 
co p s dish is a 4 by 7 -foot rectangular 



model. Tt$ low profile is suited to instal- 
lations where specs is ai a promium. 
Bird view offers a spoon shaped, 7-fbot 
dish- Both Feature offset feedboms 
which, the makers claim, provide recep- 
tion. quality usually found in larger, 
conventional dishes. 

While the dish is the structure that 
physically collects tho satellite's signal, 
an array of elettromc equipment is 
required to process that signal beFore it 
can be seen on your television screen. 

The signal collected by the dish is 
reflected upward (or outward) toward a 
feedhnm suspended over the dish Con 
netted to >he feedhom is a low noise 
amplifier (LMA), which boo^s. the woak 
satellite signal so that the downcon- 
v^rter can translate tha signal from 
gigahertz [GHz, or billions of cycles 
per second) to megahertz (MHz. or Jj 
millions of cycles per second) that ™ 
your television can process. f 



LNA's are rated by noise tempera- 
ture in degrees Kelvin, The lower the 
number, the better, An 80° LNA r for 
example, will produce a picture with 
fewer sparkles (little dots of noise) than 
an LttA rated at 120° A good LNA is 
important if a small dish is being used, 
A standard LNA used with a down- 
converter is called single conversion. 
This means the dish antenna can be 
hooked up to only one satellite receiver, 
and that only one channel may be 
viewed at a time. An alternative is block 

1F}fWryft turn m EV3 Iff fl) 



BIRDVieWS 

SPOON 



The unconventional 1 Moot 
Spoon was the first dish 
antenna lo use an offset 
feedhpm. which is said to 
improve reception. Though 
so me companies package 
receiver and dish positioner In a 
single chassis. Uniden stMl often 
separate components - 
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■ H Arrington & fi i c hi*rfl*pn C ust^r 
Memoimi Enlnt*d Wem Mod*l ; , 
lfl?3 Spnnghfld CflrOIrw^topl, 

*£ ?0 camber 2*3 si 

SiD-DQ currcnl vJlu* S25Q€, 

■ i'incft?UM Landmark Moditf 
4 * 137 ,500. t qmmf morflt^ 1 1 he 
} t 5 ftG OOOift rtfle 



Commemorative firearms are beautifully crafted 
and can bring a sizable return on your investment. 

BY JOH NWOOIDR IDGE. F’Tiolo s'b^ tj Jce 





Co H S4ngl*-AcUon Army itOp\ 
Irom toft ys/l^rieitftr f theory 
£OrnnUmOrdtHffe s«. 4440 
(ItrsO^T, 4440 is*u*d at S3¥¥b. 

current value, 134SS 

■ Garibaldi Spec fill IcSdiFon Ifl5l 
Con 3rd Mo^e Dragoon, 44 
caNber percussion revolver 200 
niued &740Q. LLirreriE VriFue 
S2500 

■ W3 Colt Single Action Army 
Pony Express Commemorative. 
.45 cdlibf r 1004 Issued dT 52£0, 
current valve. &95G. 

■ 195* Corr III! Type 4thMader 
Der linger. .72 callt>*r. EO 
cornmcrnordEe 125th a mi l vfi rsa ry 
of t-he founding of Genes &0. -Ill 
504 issued at J27.91 CurnrM 
value. 54^5 



' ; ■ ou can tell it's not AUv f(K nh*» prio of- on*? sale teqtiidiry 

9 Winchester Model pKoumH bud Colt revolver come as a set and 
. are eichiid In gold— with WnitfieMer'a signature on ifta n(l€ Uhiiij 
and Colt 's qn the pistol -baciisirap, Bqth art? works of jart m a limited 
product a on series numbering only 44QD The price? They're yours for * 
mfcre S3 99 5. 

The so particular guns represent a very Special set Of commemorative 
firearms. But you can get into collecting t nmmemoraiives for far less money 




Part of the special appeal of commerriafttrlv-e f*rms h the way ihey'-re usual lydlspJflyed, Here- 
the Con. AS SAA Pony Ex pres* Model rests on a baize within a rich wooden case. Also 
occupying the case are two spar* cylinders and a Pony Express medallion, 



Bob Cherry publishes a quarterly 
newspaper called. Cherry's Sporting 
Goods Nows, which gives considerable 
space to descriptions of issues about to 
be released along with current values of 
commemorative issues from past years. 
A quick glance shows that practically all 
of the issues have appreciated hand- 
somely, but some more than the rest. 
Back in 1970, for example, Colt issued 
two World War II commemorative .45 
automatics, one for the European the- 
ater, one for the Pacific. Contrary 10 
projections, they sold very slowly at 
$25G each — so slowly that Colt had to 
take them out of their presentation 
boxes and sell them as standard guns, 
"You couldn't give them away," 
Cheny says today, "They made too 
many. But now we have a waiting list as 
long as your arm for them at £495 per " 
Look farther down the list and you'll 
find something for nearly every interest 
in fi rearms; from a nickel - plated and 
walnut-eased Colt Ned Buntline, to a 
Harrington and Richardson Custer Me- 
morial with gold inlays to commemo- 
rate individuals who fell at the Battle of 



the roles they played in our history. 

Although some would argue that 
oommomorabve arms have been a fea- 
ture of weapons collecting since the 
caveman contrived the stone exe, the 
modem era of commemorative gun col- 
lecting began in 1961. A private issue 
of 104 ,22 caliber Colt Model 4 derrin- 
gers fone is pictured on the preceding 
page, lower right) was made for Bob 
Cheny, president of Cherry's Sporting 
Goods in Genesee, III. The derringers 
ware produced to commemorate the 
125th anniversary of Geneseo’s found- 
ing. They were gold-finished and care' 
fully boxed. and at £27.95 a piece* they 
sold fast. The current asking price for 
one Of these rare guns is £495— that b r 
if it's in perfect condition, and if you can 
persuade a collector to part with one. 

The number of commemorative is- 
sues escalated after that, peaking in 
1964 when 29 specially designed, num - 
bered and boxed issues, mostly Colts, 
were offered to a growing audience of 
collectors- Some of them ware immedi- 
ate successes, while others were slow 
sellers. Marlin r Winchester, Remington 
and Ithaca all began dabbling in com- 
metnorativas during this period. 

By a recent estimate, there are 210 
commemorative issues available. The 
last 10 years have been characterized 
by fewer annual issues, some in larger 
quantities to hold the price down, some 
in very small numbers which are more 
easily not only because of quantity but 
also by thoir quality of finish, engraving 
and embellishment. And that doesn't 
count the untracked number of "limited 
editions' 1 offered by some manufactur- 
ers, like the Garibaldi percussion .44 











pictured on the previous page, 

If you're interested in starting your 
own commemorative aims collection, 
there are certain things you should 
know about the marketplace. Every 
genuine commemorative gun issued 
since 1961 has been numbered in its 
own series. Numbering systems for 
each issue ensure a finite supply, which 
ultimately affects a gun's asking price. 
For example, only 500 Theodore Roose- 
velt. .44/40 Single- Action Army {SAA) 
revolvers wore manufactured East year, 
in series from No. I to No, 500. A total 
of only 4440 Winch ester Coil carbine 
and revolver sets were produced, wiih 
both arms bearing the same serial num- 
bers 1 WC through 4440 WC. 

Collecting commemorative doesn't 
require a vast firearms background be- 
cause the only way they are seri- 
ously collected is in perfect con- 
dition, in the factory display 
box and often in their original 
cardboard packing boxos. They 
must be pristine, which means they 
can nover be cocked or fired, as any 
kind of use will ultimately result in 

i.-j or metalwork. There 

is an established market price for them 
when thay are in perfect, condition, and 
arms in lesser condition wit! not com- 
mand cop dollar. 

fc, We try to discourage people from 
collecting commemorative firearms just 
from an investment point of view/' says 
Bob Chenry. ''But rd say that about halt' 
of the people who colled them do so for 
investment. For me and others like 
the gun5 themselves are attractive, 
something worth having for the pure 
pride of ownership/' 



Little Bighorn, to a 3-pistol Colt set in a 
3-drawer walnut chest, to a Browning 
Belgian Superposed 1 2-ga_ shotgun en- 
graved with gold mallards. 

There are even several issues offered 
in escalating grades of engraving and 
presentation that appeal to almost ev- 
ery budget. The most recent example 
was issued by Colt in I9S2 commemo- 
rating John Wayne's life and work. The 
"standard" model comes with factory 
ivory stocks and a deep-blue finish that 
contrast with five major gold etchings, 
including the Wayne brand and signa- 
ture on the pistol Boxed in a solid oak 
case with Wayne's signature wood- 
bumed In the rkjhthand comer of the 
lid. it sells for $2995- 

The 1 detuxe' 1 version will run about 
$7250 at the moment, but that's what 
you might expect for a hand-engraved, 
silver-plated, ebony-gripped hand- 
gun, one of only 500 in the world, 
(Flease -turn to page 2 00} 



Mot all Of I he 
cpmmemoratives 
are expensive, 
nor are they all 
ballbtk weapon*. 

Dai ty Manufacturing 
Issued this BE fix-gun 
in 1971 a? part of a set to 
commemorate the 1 00th anni- 
versary of the founding of 
the National Rifle Assn, The 
set originally sold for $25, 
ft’ia fetch between si SO 
and 1200 today If It s perfect. 



MO 
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Woodworking: Maple Table And Chairs 




Dinner From 

Four lb Six 



Ideal for apartment dwellers, our gateleg table and 
folding chairs make the most of limited space. 



BY NEAL BARRETT 



I t seems that we never have enough 
mom. It r £ a complaint that's as 
common From owners of 3-bed- 
raom homos as from studio apartment 
dwellers. Because of thisj there's a 
natural appeal to furniture that's both 
compact and versatile., like the solid 
maple table and chairs shown here. 



CHUinjctlon photos: Ne*U &V r en 
tedTnlcal art; Eugene Thompson 
Cokx photo: Harry Harman 
Photo rtylfcst: Gabe htertk 
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When not in inc, table folds next to wall 
and extra chaira can b€ stored in doseL 



When ii is folded against the wall, 

this mapte gateleg table measures just 
10 in. deep by 35 an wide. However, 
when both leaves are up, the surface of 
the table meas tires 36 in. wide by S6 in. 
long and can seat from four to six 
people comforvibly. 

The chairs fold too, so they can be 
stored away r but comfort was not sacri- 
ficed to achieve this end. Instead of the 
wood seats and backs commonly found 
in folding wood chairs, we used caning 
in both places. This way, you can enjoy 
just sitting at the table as much as you 
do eating at h_ 
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CHAIR CONSTRUCTION DETAILS 




1 ust a 2-ln.-dia. hole uw to cut outline of 
circular recess on each end of front teat 
support, cramp work securely in vise. 





2 Cut the bulk of the waste from the front 
leg recesses using a hacksaw Then cut out 
the remaining waste using a sharp chisel. 




4 Hokf tapered shim between seat rail and 
outboard flange of doweling jig |q obtain 
proper hole angle for assembly doweh. 



I After chair back fcs assembled and cfry. use 
band saw to trim off clamping eats on top 
rail. Remove saw marks with belt under. 





1 Lay put clearance notches for folding 
hardware on back side of front seat support. 
Cut with a hacksaw; dean out with a chlseF. 



4 Cut template to size and clamp securely 
to seat frame and bench. Then cut Spline 
groove using router with emulate tfAdfc- 







MATERIALS LIST — MAPLE TABU AND CHAIR 
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S tari chair con- 
struction by 
cutting 5/4 maple 
stock to approach 
mate size for each 
chair part. Use the 
jointer to flatten 
one face of each 
piece, then plane to 
thickness given in 
the materials list. 
Rip and crosscut to 
finished dimension 
on the table saw. 

Following the 
pattern on the 
drawing,, make a 
full-sized template 




To fold chair for 
easy storage, Jurt lift 
up rear «a. 



for the near chair leg using a piece of Vi- 
in. -thick plywood. Trace the template 
onto each leg blank, then cut the tegs 
with a band saw or sabre saw. 

Next, trace the outline of the chair 
back top rail onto its blank, Use the 
band saw to cut the finished inside 
profile, But, when cutting the outside 
curve j leave a squared off 1 'clamping 
ear" on each end to help in clamping 
later. These ean& will be trimmed off 
after assembly. 

When all pieces are cut, lay out the 
position of the dowels and use a dowel- 
ing jig to accurately bone the holes. For 
the holes that must to bored at an 
angle, for example on ihe seat panel 
and support frame, slide a tapered shim 



under the outboard flange of the dowel- 
ing jig to achieve the proper angle (see 
photo No. 4), 

SttE construction 

Assemble the seat frame using %#- 
in.-dia. threaded dowels. Be sure to out 
the dowels V, n in, shorter than the 
combined depth of the mating holes to 
allow for glue squeeze-out. Tap the 
mating parts together with the mallet, 
shielding the surface with a scrap block 
of wood. Use bar damps to draw the 
joints tight. 

Next, cut notches in the seat support 
rear rail for the support hardware, us- 
ing dado blades in a table saw. Then, 
lay out the angled clearance notches on 
(Fi&ase turn Eg page 133} 
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A maverick builder shoots down soiar home misconceptions 
with a surprisingly simple — and affordable — solar home design. 



W hatever you do, don't call \t a 
solar house, - 1 1 caution ray clients. 
’Tt's better to think of it as a 
cottage with a sunmom that does all sorts 
of good things." I say this because over ihe 
years I've grown careful about how I use 
the term solar, even though I was one of 
the inventors of the passive solar concept 
But now I'm a builder and inventor of a 
new type of passive solar home, and if I 
ever let the word solar slip. I ni trapped 
into dealing with overwhelming miscon- 
ceptions and stereotypes that abound with 
both solar experts and lay people. It's 
unfortunate but true. In the past T'vo seen 
solar design taka a quantum leap — almost 
overnight — -from its Model T simplicity to 
the confusion of an Edsel, without the 
intervening grace of a r 49 Ford. 

In my view, this house — cottage, if you 
will — is a fairly uncomplicated piece of 
work. Bui don't let its simplicity Tool you. It 
accomplishes an array of significant objec- 
tives, starting with those that most build- 
ers share: standard architecture, standard 
cost, standard construction techniques and 
standard building materials. 

The operative word here is standard. My 
primary goal has always been to design a 
passive solar house that belongs on Main 
Street, USA. I wanted ld avoid the huge 



Phof«: Kwh Scon Maw 

Ttttvriul a*T: Dyt k 
ityim: m * 1 a 

Props provkted by: Cookery Ikxk. SoutJvsrnpicin, N Y 
fribcheri items! Lil'nlyfc". Scxitnamptorr, NY 
fdinir’y roo^n Cft^l 



BV TOM SMITH 




Passive solar home features a south- 
faring jumpace \ above, and beJdw). 
Th* junsp^ce is sepe rated from the 
inner house bye wail of sliding glass 
doors and awning windows (faring 
pagef. Winter solar heat is collected 
in the sunspace during the day and 
then circulated into the house by 
the mmpke celling fan. 




expanses of angled glass so common on 
solar homes. I warned to eliminate expen- 
sive and unsightly roof-mounted solar pan- 
els and all the installation and mainte^ 
nance problems that go along with thorn. 
And t wanted something affordable that 
could be mass-produced so more people 
could enjoy better energy efficiency, better 
aesthetics, better comfort and better 
health. This meant bypassing much of the 
established solar dogma and eliminating 
all the solar gimmickry, as we'll seo. 

In a nutshell, this house incorporates a 
southerly facing sunspace that is connect- 
ed by simple floor vents to an insulated 
basement or crawlspace, The sunspace is 
separated from the rest of the house by a 
series of sliding glass doors and operable 
awning windows. With this setup and a 
couple of tricks of the trade, this house 
matches or surpasses aJl of the original 
objectives. The house shown is located in 
eastern Long Island, New York However, 
I've built this particular solar design with 
equal success throughout the country. 
Hera's how the system works, starting 
with a typical winter day and nighL and 
then a summer day and night. 

Wiiraer day 

During the day, the south glass of the 
sunspace collects solar heat from the low 
winter sun, creating what is known as the 
greenhouse effect. This raises the interior 
sunspace temporature significant ty. On a 
fair day, there is an excess oF solar heat and 
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midday temperatures in the 80s are 
common. At this time, the doors and 
windows between the inner house and 
the suns pace should bo opened to allow 
the heat to enter the house- 

in the J>a^. die typical practice was to 
absorb the excess heat into some form 
of thermal mass such as masonry 
Tmmbe walls or large containers of 
water, There are several things wrong 
with this idea- Fim, such storage struc- 
tures are a construction problem. Sec- 
ond, if the mass becomes cold it has to 
warm up again before you can warm 
up. Third, extremely large areas of 
south-facing glass are required to ab- 
sorb enough solar heat to keep the mass 
charged. Fourth, thermal mass is often 
unpleasant- looking. 

This cottage collects less heat than 
some solar homes, but it uses it more 
efficiently. Rather than trying to store 



the excess heat in thermal mass, this 
system emphasizes heat distribution 
throughout the house interior. There is 
enough mass — in the structure and fur- 
nishings — to absorb excess heat It is 
then distributed by means of one or two 

(depending on the sixe of the house) 
strategics My located coiling fans. There 
is no need for the elaborate duct work 
and fan systems currently in solar 
vogue Plus, this approach increases 
comfort because heart distribution 
raises the radiant heat of the surround- 
ings more thoroughly than does concen- 
trated thermal mass. 

] realize that this borders on heresy, 
because thermal mass is a mainstay of 
solar doctrine. But in this case, the 
accepted wisdom is not particularly 
wise. The fact is, you can put this 
cottage next to a house having a huge 
expanse of south-facing glass with pre- 



cisely calculated angles and tons of 
thermal mass and the difference in 
performance between the two will be 
negligible. 

5b. during the winter day we have 
plenty of comfort as the inner house 
acts as an absorber of solar warmth. 
The sliding doors and awning windows 
between the sun mom and house are 
open and the ceiling fan distributes the 
heat to the inner rwms, where it's 
stored in the structure and furnishings. 
The real problem with winter occurs 
dialing the middle of the night. 

Winter night 

It s 3 a m. and the wind-cMIl factor 
puts Lhe outside temperatures at sub- 
zero levels. At dusk, the sliding doors 
and awning windows of the couage are 
closed to seal off the sunspace from the 
inner house. Mow, how does this cot- 




KJNHWCE CEILING FAN DISTRIBUTES 
SOLAR HEAT TO INNER HOUSE: NO 
NEED FOR COMPreK CCSTXr 
FAISTOUCT SYSTEM 
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AWNING WINDOWS 
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OOCRSAftS OPENED 
CXHNG SOLAR KAT- 
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HEAT LOSS THROUGH 
THE SOUTH GLASS IS 
REDUCED RADICALLY 
BECAUSE Of THE LOWER 
TEMPERATURE DIFFERENCE 
BETWEEN THE EARTH -TEMPERED 
SUN5 PACE AND THfi HARSH 
OUTDOOR CLIMATE 



WHEN THE SUhSMCf TEMPERATURE 
FAILS EELCW BARMEN? TEMPERATURE 
THE WARMTH OF THE EARTH TRANSFERS 
UPWARD THROUGH FLQOfi VENTS 
TO SUN5PACE TO CREATE BUFFER 
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tage behave? First, remember that the 
house does not have just a south-facing 
sun spate, it has a south-facing sun- 
s pace connected to an insulated base- 
ment. Thera is a wealth of overlooked 
warmth under any house. This hidden 
warmth Is the accumulation of summer 
heat absorbed day by day, week by 
week, deeper and deeper into the earth. 
This warmth is not high-grade like the 
solar heat gained during the day, but it 
does hover in the 50 :I F range. Now 5Q C 
isn't shirt-sleeve weather, but it J s warm 
enough to create a superb buffer be- 
tween the house interior and the harsh 
outdoor temperature. 

When the winter sun disappears, the 
temperature in the sunspace drops rap- 
idly. All that glass that was so beneficial 
during the day is now the main cause of 
heat loss during the night. But, when 
the sunspaee temperature drops below 



tha basement temperature, there is a 
transfer of warmth up to the sunspace 
through the open floor vents. This is a 
natural phenomenon since warmer air 
rises, This rising basement warmth 
creates a thermal brake— or buffer- 
maintaining the sunspace temperature 
around 50 J . 

This may not seem like much, but the 
effects on efficiency am substantial. All 
the glass that would normally lose the 
lion’s share of heat at night now be- 
comes very efficient 

Any heat that is inside of the house is 
lost at a greatly reduced rate because it 
is transferring to a much more moder- 
ate buffer zone: not directly to the sub- 
zero outside temperatures, In addition, 
this mode works for inclement winter 
days, thus making the system adapt- 
able to less sunny climates. 

The solar-textbook method for retain 



ing heat at night is to use superinsula- 
lion. It is very popular right now end it 
means just what the name implies: 
increasing by two or three times ihe 
amount of insulation in exterior wads 
and ceilings. 

Actually, installing super! nsulation is 
a lot like fixing something that isn't 
broken, Conductive heat loss through 
the walls and roof is the least significant 
factor in thermal performance. It's 
much more efficient to protect the 
house where it really counts, at the 
south-facing glass. 

The same criticism pertains to under- 
ground houses. They are using the 
warmth of the e^rth to improve the 
performative of the walls and the roof— 
areas that don't need the help. In con- 
trast, the crux of this system puts our 
efforts where we need them the most. 

( turn K page 146} 
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PART TWO: 

DRILL 




NOT 

JUST 

ANOTHER 

BORING 

TOOL 

Discover 1 6 more reasons 
why the drill press is one 
of the most versatile tools. 



TEXT AND PHOTOS 
BY ROSARIO CAPOTOSTO 



I n Part One in our August issue 
{page lOQh wt discussed drill 
press fundamentals and presented a 
detailed look at various hole-boring 
techniques. Now we ll show how to use 
the drill press to perform a wide variety 
of shop techniques, including sanding, 
hole sawing; shaping r mete I working 
and buffing and grinding. 

Since most of these techniques re- 
quire using an accessory tool, such as a 
fly cutter, wire wheel or shaper cutter, 
be certain that the tool Is designed for 
use in a drill press. Caurion ■ Never 
exceed the accessory tool's maximum 
rpm rating and don't use accessories 
designed exclusively for the drill press 
in any other power tool. Also, be sure to 
wear safety glasses during all drill 
press operations. 

Sanding 

When fitted with the right accessory, 
the drill press becomes an effective 
sanding machine — especially for 
smoothing contoured surfaces and 
curved edges. During sending opera- 
tions, be certain to feed the work 
against the rotation of the accessory. 

Sanding drums, which are commonly 
available In sizes ranging from Vz to- 4Va 
in. daa., can be used for both contour 
and straightedge sanding. Build the 
auxiliary worktable, as illustrated, to 

IIS 








Auxilary table provide a large, sturdy sur- 
face for handling oversized workpieces. &e- 
pfaeeabie, ! ^hn- plywood table Insert Is 
removed for certain sanding operations. 



worktable underside li cut out to lit rrver 
the metar drill press tatole r Wingnuts with 
large diameter washers hold the auxiliary 
worktable securely to the drill pres. 
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SANDING TECHNIQUES 
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Ending accmwiies Include various dia- 
meter sanding drum?, contour sanded 
with eight bowh^nterted sanding strips 
and a flexible abrasive wheel [far right]. 




Ekvated platform damps to auxiliary wort- Contour sander has eight abrasive strips 
table to permit using the drum s entire mat conform to curved surfaces, Each strip it 
surface. Feed wortc against the rotation. reinforced with flexible brushes. 



get the most use out of the ending 
drums Note that the auxiliary table has 
a plywood insert that can be removed to 
allow lowering the drum about 1 in. 
below the table's surface. However, to 
utilise the drum s entire abrasive sur- 
face, construct a simple elevated ply- 
wood platform about 6 in. high. Clamp 
the platform to the auxiliary table and 
raise or lower the sanding drum as 
needed in promote even, total wear of 
the abrasive. 

To sculpt irregular-shaped work- 
pieces, first move the worktable out of 
the way. Then, work the stock freehand 
against the rotating drum until achieve 
ing the desired shape. Mow replace the 
sanding drum with a flexible contour 
sandor to smooth out the workpiece. 
This sander has eight abrasive strips 
that are supported by stiff brushes that 
conform to the workpiece Note that the 
contour sander is for finish 'Sanding 
only, not for heavy stock removal 

Hole^sawing 

For boring large diameter holes in 
wood plastic and sheettnetal, hole 
saws are available up to about 3 in. dia,. 
To cut very large holes, up to about 6 in. 
dia., use an adjustable fly cutter. 

Hole sa ws come in several styles, but 
they all work in the same basic way. 
Each tool has a pilot bit, usually L 4 in, 
dia., which projects from the center of 
the hole saw The bit centers the ion! 
and helps guide the saw through the 
stock. When using any style hole saw, 
it r s a good practice to back Oul the saw 
frequently to clear away chips and Saw- 
dust. This will prevent the saw from 
overheating 

A new hole saw from Endum has a 
unique feature: a single carbide-tipped 
cutt i ng edge 1 which End u rn cla i m % wi LI 
last 50 times longer than conventional 
hole saws). For details, contact Omark 
Industries, 2765 National Way, Wood- 
bum, OK 97071 



A fly cutter is adjustable io cut holes 




U*e a sanding drum to form a concave 
surface on a I eg i hat fits a round pcdc-stai. 
Drum si** must equal pedestal diameter 
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HOLE-SAWING 




Fly cutter (upper left) is shown with hole 
ww models (clockwise from fop center): 
adjustable. Endure, bell type and ?-in I 



Adjustable hole saw can be changed to cut 
any Utt hole within its capacity . This model 
cuts holes from I V* to 7Vi In. dla. 





The Endure hole saw features a single car- 
bide-tipped tooth and the capacity to cut 
through I VHlt-thtok flock In one p*35- 



Use ft fly cutter lo cut very large hefH up to 
about 9 In. dla- Be sure the work H damped 
securely to the drill press table. 




SHAPING AND ROUTING 



Perform shaping operations wing standard 
router b+ts (top row) or specially designed 
low-speed shaper bits (bottom rows). 



Spindle speed of SOW rpm or greater Is 
necessary when using router bits, Make 
shallow passes to obtain a smooth cut. 



of varying diameters' --typically be- 
tween 1 Va and 8 in. dia. Simply slide th# 

cutter along the cross bar and secure it 
by tightening the setscrew. Then, 
clamp the workpiece securely to the 
drill press worktable separated by a 
scrap backup board, Set the spindle 
speed between 500 and 600 rpm. Now 
turn on the drill press and lower the 
cutter slowly into the workpiece. Don't 
force the tool to cut. Caution; When the 
cross bar and cutter are rotating, they 
become virtually Invisible. So, be sure 
to keep your hands well clear of the tool. 

Shaping and routing 

If you have a high-speed drill press 
capable of running at 5000 rpm or 
greater, you can perform routing opera- 
tions using standard router bits. 

If your tool's lop-end speed is only 
about 4000 rpm, use low-speed shaper 
bits that are designed for use between 
3000 and 4000 rpm. Each hit has at 
least nine cutting edges that enable you 
to achieve smooth cuts at a relatively 
siow speed. Note that low-speed shaper 
bits are designed for use at speeds no 
greaterthan4CKX)rpm. Never use these 
bits in a router. 

For details regarding tow-speed bits, 
contact Portalign Corp., 4909 Pacific 
High way r San Diego, CA 92110. 

Regardless of whether you're using a 
router bit or a low-speed shaper bit, 
always feed the work against the rota- 
tion of the bit And, unless the bit has a 
ball-bearing pilot guide, install a fence 
to support the workpiece and control 
the depth of cut. 

Pin muting also is possible on a drill 
press. Install a table insert that has a 
short dowel protruding from its cantor. 
Be sure that the dowel pin aligns per- 
fectly with the router bit in the chuck. 
Next.,, tack-nail a V*4n. plywood tem- 
plate to the workpiece underside. Then, 
turn on the drill press and guide the 
template edge against the pin. The bit 
will cut the workpiece as indicated by 
the template's shape. This technique is 
especially useful when producing sev- 
eral identical pieces. 

(PI eaw mm tv page 144) 




UffWn U*fng ft low-speed $hftp*r bh. CM np ft 
fence to the drill pres table to guide the 
work and control the depth of cut. 





Ai the temptne edge Is guided agairat the 
dowel pin, me router bit will cut the work- 
piece to match me template's shape. 



\m 



Table insert with dowel protruding from 
center ht used for pin routing. Nad 'A4n. 
plywood Tempi alp to underilde of work. 
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Incorporate Yourself— 
and discover America’s most 
powerful tax shelter 

About 50, 000 people a month are incorporating themselves and gaining tax benefits others only dream 
about. And it's remarkably eas\ : to do... hy Ted Nicholas 



Imagine having liIj] your family's medical 
and dental bills paid far tax-free. Imagine 
owning two family cars tax free. Imagine 
having your hobby expanses paid for 
tax free. And how about tax-free life, 
health and income-protection insurance? 
And would you enjoy tax^ree trips . . . a 
tax-free boat, plane or hunting lodge ... or 
tax-free meals at fine restaurants? 

These are just some of the remarkable 
tax advantages and fringe benefits that 
can be vours through the most powerful 
tax shelter in America — owning your 
oum corporation. 

You see. to encourage small business. 
Congress has filled the rax laws with 
loopholes that richly reward those who 
form small corporations. As a result, 
more Ehan 50,000 people start corporations 
each month. 98^ are small businesses* 
often nne-man operations. 

These people have discovered that 
it's incredibly easy to start your own 
onrpunitinti and cl aim a vast array of 
tax-free privileges. Indeed, you can start 
your own corporation simply by filling 
out a one -page form and mailing it to the 
proper agency. You 4m\ need employees, 
Ymi don’t need a lawyer. You don’t 
need an office or a big company. You 
can do it with zent capital * without changing 
your full-time job or even leaving home! 

1 know because Tve helped thousands 
do it safely, legally and ethically, 

My name is Ted Nicholas, Ten years 
ago, after successfully launching 18 
corporations myself, I wrote a book called 
'How to Form Your Own CorptomtioH With 
out a Lawyer for (hide* $50. " Its become 
one of the best-selling businesb books 
of all time, helping more than 650,O(K) to 
incorporate easily, at minimum expense. 

Now I’ve completely revised the book 
to show the latest tax advantages and 
demonstrate how easily you can form 
your own corporation and partake of the 
enormous tax benefits. 

All you need is right in this bands<jme. 
oversized* 8^ x IF book. It contains, 
tear-out forms. Just fill them in according 
to my simple, step-by-step instructions, 
and send them in. Right off, you’ll save 
from $300 to $2,000 in legal fees and. 
in a few days, you'll have yoUtf own, 
legally -recognized corporation. And you 
•can begin to take advantage of a bust 
of benefits like these . . . 

Tax-Free Cars, boat* plane, hunting 
lodge . . tax-free travel, entertainment 
and gifts . . . tax-free office equipment, 
furniture* books — all can be yours through 
your own corporation. 



Tax-Free MedkaJ and Dental Plan. By 

filing another* one-page form included 
in the book* you can legally write off 
100% of your family’s medical, dental 
and pharmaceutical. expenses, even 
vitamins and psychiatrist's visits. 

Lower Tax Ratos. In a corporation, your 
tax rate on your first $25,000 is only 
15%, On income of $25,000 to $5Q*0O0, 
rates are only 18%. Compare that to 
what you're paying now. 

Pension and Profi l -Sharing Plans are 

far Trnrre generous to anyone who incor- 
porates. You can shelter much higher 
amounts, and it all compounds tax-free. 
Unlike IRA or Keogh plans* you can borrow 
your funds back whenever you want. 

Tax Favored Dividends. Your corporation 
can own shares in annther corporation and 
recei ve dividends that are 85% tax free. 

Limited Liability, In a partnership or 
proprietorship, your personal liability is 
unlimited — quite dangerous in an age 
when people routinely sue for astronomical 
sums. You're also prrstmalh liable for 
the blunders of a partner. frith a corp>ra- 
tion, your risk is strictly limited tu whatever 
you leave in the corporation. That can 
be zero. Your home, fumiture, pension 
plan, car. and savings are never at risk. 

And there are many other advantages 
my book can make possible for you, 
including tax-free health, life and income 
protection insurance . . . tax-free financial 
and legal counsel . . . tax-free athletic 
and health club memberships . . . tax-free 
day care . . . no-interest loans . . . tax-free 
tuition reimbursement for you or your 
children . . . tax-free theater and sports 
tickets , . . writeoffs for an office in 
your home . . . easier transfer of your 
company's ownership when you sell . . . 
estate planning advantages and much more. 

My book alio reviews the pros and 
cons of different types of corporations, 
including Subchapter S. non-profit and 
professional. . . . Haw to operate 
a corporation anonymously . . . How to 
turn an existing business into a corporation 

You'll also see how to sell stock in 
your corporation so that it's tax deductible 
to investors in case of loss. This makes 
your slock much more attractive to potential 
hackers. 

Plus, you'll get a complete set of 
tear-out forms* including a Certificate 
of Incorporation . , . Minutes and By-Laws 
. . . everything you need, 

If you ve dreamed of having your 
own business* but don't know where to 
start , , . if you have an idea for a sideline. 



mail order or weekend venture , * - if 
You're a professional, consultant, free- 
lancer* partner or small business proprietor 
... if you want to start several companies 
without getting soaked with legal fees 
... or if you’re simply fed up with oppres- 
sive taxes and want a safe, legal way 
to slash them, this is the book you have 
been waiting for. 

As a bonus for ordering now, III also 
send you, absolutely free, a copy of 
an exclusive report called* " The Income 
Plan "{npTmally $9.95). It tells how to 
convert almost any job into your own 
corporation and increase your take-home 
pay by up to 40% without a salary increase. 
For employers, the plan shows bow to 
operate your business with independent 
contractors rather than employees. This 
eliminates payroll records and saves 
you thousands in taxes each year. It 
complies with all E.R.S. guidelines. The 
report also lists 277 frequently-overlooked 
ways to reduce your laxes. 

Finally, let me say that 1 personally 
guarantee your purchase in the fairest way 
l know. If you feel my bmk is not all 
I’ve described, return it undamaged 
within one month and [’ll promptly refund 
your money with no questions asked. 

In any case, keep the bon us report, a $9.95 
value, free of charge for your trouble. 

f y 

j Encase rush me a copy erf "How to j 

i Form Your Own Corporation Without ! 

I ll Lawyer for Under $50 r ” by Ted j 

j Nicholas* at £1 9.95 complete, I have j 

i up to 30 days to look it over. If, j 

\ for arty reason, I don't feel it's fur | 

\ me, I can return it for a full, prompt j 

j refund. In any case, the bonus “Income 
\ Pten , JP will be mine to keep free. I 

| □ Enclosed ts my check I 

j Please charge niy □ American Express 5 

! □ Master Charge □ VLu DDineniQLib 



Card No. Esp. L>alt 



SwrtaruTe iCh^rstt Onlyi 






Address 



City 



Stale Zip 

Mail to: Enterprise Publishing ter., 

723 Market Stmt, Dr fit. PM-sXC 
Wihtt r rttf/iiff , Delaware Wtifit 
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PINNER FROM FOUff TO SIX fConLm ued from page J f 



the back of the front seat support rail 
and me a dovetail saw and sharp chisel 
to make the cuts. 

Mark the location of the log recess at 
each end of the from seat support rail 
and cut the outline to the specified 
depth with a 2-m.-dia hole saw. Re* 
move the waste with a dovetail saw and 
sharp chlssL Assemble the seat support 
frames with 6 / ia in.-dia dowels and 
glue, and damp until dry. 

Neat, use a band or sabre saw to cm 
the rounded profile on front edges of 
the support assembly Then use a */ w m 
in.-dia rounding -over bit in the router 
to ease the other edges. 

Use the drill press to bore and coun- 
tersink Vk-in.-dia- holes at the top of the 
front teg. Then glue and clamp these 
legs io their stretcher and check the 
assembly for square. Tf not square, 
readjust clamps. Nexi r glue and. damp 
the rear legs to the rear stretcher and 
lower rail. Again, check for square. 

Assembly 

Gl ue and clamp the top rail to the rear 
legs with Vz-tn.-dia. dowels. The ears 
left on the top rail make damping easy. 
After the glue dries* trim off the ears 
with a band saw and befcsand the 
edges smooth. Use a router and % 0 -in.‘ 
dia. rounding-ovar bit to ease the out- 
side edges of rear legs and cop rail. 

Use templates for routing the cane 
spline groove in both the seat and back, 
These grooves are A in. wide and V ie 
in. deep. To make the seat template, 
first cut a ,L plug HI of plywood so 



it's a snug fit inside the seat frame. 
Then nail a Win -thick plywood tem- 
plate to the plug so the template ex- 
tends s / 3& in, beyond the plug — *and onto 
the frame— on ah sides. Press this as- 
sembly into the seat frame and rout the 
groove We used a Win -dla, template 
guide attached to a IVlri.-dia. straight 
bit. The template guide must bear firm- 
ly against the template edge at all times 
and the router must move in a counter- 
clockwise direction. Make sure the 
workpiece is clamped firmly to the 
bench and complete the cut in two or 
three passes- 

Use a similar process for routing the 
groove in the chair back, but this time, 
make the template the same size as the 
opening between rear legs and the top 
and bottom rails. Use two pieces of W 
in. plywood and press the template into 
place so it projects 'A in. above the 
surface of the chair back. Clamp the 
work to the bench and rout the groove 
as before. 

Caning 

Cut prewoven cane 1 in. oversized in 
length and width for both openings, and 
cut a lA-in.-dia. spline for each that is Z 
in. longer than needed. Soak the cane 
and splines in water at room tempera- 
ture for four hours. Presand the seat 
frames and chair backs with 120- fob 
lowed by 220-grit sandpaper 

When ready to apply the cane, cut 
four or five pieces of scrap spline, each 
1 in. long. Beginning with the seat, run 
a bead of white glue in the bottom of the 



spline groove. Stretch the cane over the 
frame opening and hold in place by 
driving the scrap spline pieces about 
halfway into the groove on all four 
sides. Using shears, trim the tane even 
with the outside edge of the groove 

Cut a 45 c angle on one end of the 
continuous spline end start, driving it 
into the groove with a hammer and 
wooden block. Work slowly around the 
perimeter of the seal, removing the 
scrap splines as you come to them. 
When you reach the beginning of the 
spline, use a knife to miter the end of 
the spline so it fits tighily in place. Do 
the same for the seat back. Let both dry 
overnight. 

Folding hardware 

Next, use a hacksaw to Cut the steel 
flat stock to length for each piece of 
folding hardware Lay out the position 
of the holes and use a punch to mark 
their locations. Drill the holes* then use 
a file to remove burrs on the back side of 
the stock, and a grinding wheel to 
round the ends of each piece 

To make the S0° bends on Pan Y, 
clamp the stock in the vise and use a 
hammer to make the bend as showrt- 
For the short pieces. Pan CC F that 
attach to the from leg stretcher, it is 
best to first drill the holes in a long piece 
of stock, make the bend, then cut off the 
piece. Finish each by lightly sanding 
with 1 20-grit sandpaper. 

To assemble the hardware, we used 
V a? -in,-dia. x roundhead solid 

( Pte * Pft rum i(r {wtfjty 125? 




1 Clamp Steer bar stock, for upper member 
Of folding hardware assembly, into vise and 
bend over 1-In- section to a W : angle. 




W Stretch cane aver frame and hold tempo- 
rarily with 1 -In. -long dowels. Drive IUJI 
spline Into groove with hammer and block. 




♦ Slide wild rivet through macing holes in 
folding hardware, then round over straight 
end by striking r Fvetlng tool with hammer. 




10 Attach hardware with %-ln. No. B pan- 
head screws. Note clearance notch In lower 
back edge of front seat support. 




I 1 After hardware is attached, join seat to 
support frame by driving strews up through 
support frame into underside of seat panel. 



17 Once chair Is assembled* fold several 
times, then add washers between hardware 
and legs until action Is smooth. 
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"This Vermont Amerkan blade 
will make your saw a better saw.” 



Johnny ftjrherfGrd 3-rime Indy 500 winner 
and driver of me Vaimonl American Race Car 



'The better the blade in your power sow, the better 
It performs. The easier and faster it cuts. There's 
less strain on you and your saw. Thors where 
Vermont American sow blades make the dif- 
ference Vermont American mokes their sow 
blades to the highest quality standards, In 
fact, Vermont American blades ore the choice 
of professionals, That tells you how good 
they ore So, no matter what brand of power 
saw you own, Vermont American will make 
it a better saw. 



"As someone who has worked with 
tools all my life, I appreciate Vermont 
American's professional quality , 
quality that's booked up with o tree 
replacement policy, But, more important 
that professional quality is available 
ota do-it-yourself price in my opinion, 
that's o winning combination." 



For o free copv of the Vermont 
American tool guide and a Iksl of 
(lie Vermont American dealers, near 
you, coll 80O5&4-67&3. (Noriti Conn™ 
residents, call B00-334’0085) Or, wife to: Vermont 
American, Department! lincolnion, North Cofcftrw, 280&3-G340 




Vermont 

^p^American~ 

When the job rea I ly counts 



Before you use your power Idols again, 
make sure you've got power tool 
accessories from Vermont American 
working for you. Ask for them try name 
wherever you buy tools 



We’ll pay you to take 
the most exciting classes anywhere. 



You 'll learn electronics, avionics, aircraft 
maintenance, health care sciences, man- 
agement or logistics— the Air Force will 
train you in one of more than 200 technical 
specialties America needs today. 

You'll get hands-on experience with the 
latest equipment, and we'll pay 75% of your 
tuition for off-duty college courses, to get 
you even further. 



Whatever your goals, the Air Force will 
equip you with the skills to get where you 
want to be. 

If you’re looking seriously into your 
future. Aim High to a future in the Air Force. 
Visit your Air Force recruiter today or call 
toll-free 1-800-423-USAF 
(in California 
1-800- 232-USAF). 
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rivets and Inserted two a / ]e -in, flat 
washers between adjacent pieces of 
steal. Place the rivet through Lhe hobs 
and rest the rives, head on an an viJ Then 
round-over the end with a hammer and 
riveting too]. Whan alt the hardware has 
been assembled, paint with a spray 
enamel- — we used Testers No. 1240 
medium brown. 

Before assembling the chair, prebore 
and countersink 1 % 4 -ln. dia pilot holes 
for attaching the front legs to the seat 
support frame, and VMn.-dia, pilot 



holes, as specified, for attaching the 
folding hardware. Finish-sand al] re- 
maining parts- 

Begin assembly by attaching the 
front legs to the seat support frame. 
Next, attach the folding hardware to the 
front stretcher and seat support frame 
with ^-in. No. B panhead screws. Use 
the same screws to fasten the hardware 
to the rear chair legs, hut add 3 /i & -in - 
dia, fiat washers— as needed — be- 
tween the hardware and leg to ease 
friction between the pans. Attach the 



seat. At this point the chair should open 
and fold properly, if there is any bind- 
ing, use gentle hand pressure to slightly 
bow the parts to avoid rubbing - 

To finish the chairs, we applied three 
coats of Behlen brushing Lacquer- Thin 
the first coat 50 percent with lacquer 
thinner, and apply the succeeding coats 
full strength. 

Sand lightly with 320-grit sandpaper 
and use a tack cloth between coats - 
When the finish has dried, rub with 
0000 steel wool to give a satin finish. 



TABLE CONSTRUCTION DETAILS 




1 Join stock to form tabletop and leaves, 
then cut rute Joint on both using router, tut 
top from above, leaf edges from below. 




2 Uy out poaidorr of hinges thai Join top 
and leaves simultaneously. Then cut mortise 
lor hinge leaves and barrel with chisel. 




i rest-fit all hinges, male log sure that hinge 
leaves are flush to wood surface. Then at- 
tach and check movemen t of rule joint. 




4 Use drill press to bore dowel holes in 
bne legs and feet, but use ckwelingjlg with 
depth gauge to bore other dowel holes, 

B ogin the table by cutting 4/4 maple 
stock to rough length for the ta- 
bletop and loaves. 

Joint the edges and surface to a YHn, 
thickness- Use Vi-in^dia. dowels 
spaced 6 to 8 in. along the mating edges 
to reinforce and align the joints. Glue 
and clamp the boards together. When 
dry, plane and scrape each blank flat* 
then sand smooth. 

Using the drawing on page 113 as a 
guide, make a full-sized template for 
the drop leaf shape from a scrap of L A- 
im ‘thick plywood. Trace the outline 
onto each leaf blank. Then use a band 
saw to cut the outline and belt sander to 
remove saw marks on the edges. Rip 
and crosscut the tabletop to finished 
size on a table saw. 

To cut the rule joint, first clamp the 
tabletop io the workbench right side up. 
Then, using a router with 6 VIHn.-dia. 



V Cut base feel to size from S/4 stock, then 
cut profile on each using a hand saw. Re- 
move saw marks with a cabinet scraper, 

rounding-over bit (Bosch 85595M) and 
edge guide, rout both long edges of the 
top. Be sure to make a test cut in scrap 
before routing the tabletop to ensure 
that the depth adjustment is correct on 
the router. To form the matching profile 
on the drop leaves, damp each upside 
down on the bench and cui the edges 
with, a ^in.dia cove bit f Bosch 
B55B9M) and edge guide. Again, make 
s tost cut to check that the profile is 
correct. 

Lay out the position of the drop-leaf 
hinges on the underside of the tabletop 
and leaves. Note that the hinge is 
mounted with the barrel projecting into 
the tabletop, therefore the barrel as 
well as the leaves must be mortised into 
the wood- Also, be sure to allow a V ]6 - 
in. space between the top and each leaf 
to prevent binding. After each hinge is 
positioned properly, outline it in pencil 



§ Before assembly, round over edges on all 
parts uilng VWn.-dla rpundJng^ovtf bit In 
handheld router or In router 

and cut the mortise with a sharp chisel. 

Nfljct, use a Y va -in.-dia. rounding -over 
bit (Bosch 8559 3M) 10 round the upper 
outside edges of the tabletop and 
Leaves. Sand these parts with ISO- 
followed by 220 -grii sandpaper. Join 
the top to the leaves by installing the 
hinges. Check that tho parts do not bind 
when the Leaves fold- 

Gut pieces of 5'4 stock to rough size 
for the table base and gateleg; use 8/4 
stock for the table feet. Joint and plane 
to finished thickness, then rip and 
crosscut the parts to specified dimen- 
sion. Mark the profile of the table feet 
on each piece and use the band saw 10 
cut the shape. Remove the saw marks 
with a cabinet scraper. Then use a s / l6 - 
in.-dia. rounding-over bit to ease the top 
edges of each foot. 

Lay out the hole positions for the 
dowels that join the base parts, then use 
fFtea.se turn Io paja 1Z6J 
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Inventory 

LIQUIDATION 






Jaw now on the industry's finest classic reprtjdijct-ions. Choose from 
the 1952 MG TO (pictured), the 1%2 A use in Healey, and the 1939 
iftuar $5-100 Unassembled models, completed demonstrators, 
airporl display auto- 
mobiles arc available Jt 
fantastic savings. So call 
now! 



1 - 800 - 437-4342 

Call Toll-Free 

l ab*-. Classic Roadsters, Ltd. 

161? Main, Fargo, ND 58103 



ONE-MAN 

-Sawmill 




The Only v 

ONE-MAN 

PORTABLE 

SAWMILL in its Kind In The World! 

it you iteeri ^[> 00 , high-quality lumber dont set 
snHared number prices stop your important 
building pro eels The Foley-flfrl saw goes right 
to the trees and lurns cul smooth, tfvo-cut lum- 
ber . -even beginners get excellent results 
Ju&ione man fno crew needed) can easily out 
enough tXi weekends to save hundreds of 
doNars over high lumbeiyard prices. For power 
use tractor PlO or other low HP diesel or olsc- 
tric unit, Factoryndirect seeing fceeps pnee low. 
aman gSF ven ^ enE t |m & paytnenEs may be 

for FREE BOOK! kill mail Loup on below lor 
t Tq Saw Lumbw" booh! el and complete Saeti 



NO* 

Mi tile One Men Sawmill. Thera li NO Obli 
mil NO Salesman Will Call do you 



00! I gat! on 
■II TOO ATI 




Futay Btfoiw C*. /MT^TmiK 
Field Building 
Kmiiiis city. Mo. Mfll 

Fkvst send at! fact i and 1 dttmis iff 
join' FXEE BOOK -Wiw To Saw 
Luinbtr'*, i underttiuui ibfrf i j \q 
O bligation a * id thdl ,Vd .’wAiVivtiari wit 
C nil oh mt. 



tip 



28 Ways to Help You 
Qualify for the Job You Want 



Frit Fault sInhiI 
Diplomas #od 2-Year Degrees 

NCw at home in your spare 
l-imo, withe ul any previous 
ftnp#™nea, you can I rain tar a 
money 'making career... oven 

S t a Two- YOar Degree. Send 
hoe career tacts about I ha 
esclnrrg career program lhai 
mice Sts you most. You will 
reemve color brochure and information on 
amployment opportunities in the field you 
choose Mod coupon today and see how easy it 
is to train at home for a great new career or 
advancement on your prasent pb. 

SEND FOfl FttEE FACTS! >«*■ 



% 

m 



International Cfsirespomtence Schools 

Dept PBS95. Scranton, PA JB51S 

Saws Ir&t lads and coScsr &fi«hu ft he* I can study al horo for 
Ihc earner 3 Njvb chosen to oo^oaltw no satesmift wii wsit 

you CHECK QNf DQX WHLY' 

WJififl HfUMU MWIHt 

fyatting 

flu Ctfttttifiiitg 
& Bali’i^rai^ri 
rttbui « 

IWrtOflrt 

■>-wrjl IfN ErfcJftemEfil 
Arl 

Smaii 6usiwss 

ItelHtfTWt 



HHKHIlflMIM 
ot cree ph&gams 

A CGhVtrfl 
Wari^linfl— £#^5-4 
F^iKe 

TlCH-HiULTWQ-TMH 
0EGREE PfiDGflJlMS 

Mt^hBrnaf Enflinfping 
Trctmoloqy 

C^iiGrflinHrrq Tectin^y 



EkicIriciiErjinwr^ fetmoiagy HUttn-TwHlrv 



E led ron « feenne logy 

CAREER DIPLOMA PfflWflAMS 
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PINNER FROM 4 TO 6 

tG&minuad from pst$Q 125> 

a dawsling jig r where possible, to aocu- 
mtalv bore the boles. Where the jig 35 
inappropriate, use the drill press with 
an auxiliary fence clamped to the table 
to ensure precise alignment of all holes, 
Again, use the V Lfl -in,-dia, rounding- 
over hit to ease the long edges of table 
legs, stretchers and the outside edges 
of gateleg stiiss. Inner edges can be 
eased after the gateleg is assembled. 

Presand all parts with 120- followed 
by 22Q-griL sandpaper, then assemble 
the gateleg 5 with glue and Vt6~in,-dia. 
Spirahgrooved dowels. Clamp, check 
for square and set aside. When dry, 
round over the inside edges of gateleg 
stiles, then join the table legs to stretch- 
ers with 5 / lc -m.-dia. dowels- When this 
assembly is dry, attach the feet. 

Mark the position of the tabletop 
fasteners and use a ^-in.-dia. Forstner 
bit to cut the Va-in.-dmp >' ^Vin.-dia. 
mortise for each fastener. Locate the 
butt hinges for attaching the gacelegs 
and bone pilot holes for the screws. 
Attach the hinges to the gatelogs firat. 
then 10 the table base. 

Next, place the base on a flat surface 
and make sure the legs move smoothly. 
Attach the tabletop fasteners to Lhe 
base rails, then place the top upside 
down on the workbench. Invert the 
bass over the top r and join the two with 
fasteners. Finish-sand as necessary to 
eliminate any scratches resulting from 
assembly and apply the finish in the 
same manner as the chairs. (M 




7 Join gateleg frames to base stretchers 
with hurt hinges. Hinges are surface-mount- 
ed to altapw ctaarance between parts. 




■ Bore Y^fcn.-dla. x V*4n,-deep holes fn 
base legs and stretcher for tabletop fasten- 
ers. Then screw fasteners In place. 
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It’s Unanimous 

(Even the competition says ESCORT’S the one to beat) 



Its easy to see who sets the pace in radar 
warning, Just mad an th§ detects ad$. Most 
of them claim to be as good as ESCORT. A few 
say they're better. 

At least they agree on one thing. ESCORT 
is the one they have to measure up to. 

A modern dm$lc 

ESCORT was a radical piece of electronic 
engines nng in 1978 when rt was introduced, 
the fkst practical use or supemetereoytie tech- 
nology to warn of police radar Car and Driver 
magazine said, "...tti# radar d*t#ctior concept 
hn Anally lived up to he pnMnlii^ 

Since then, out engineers have never 
stopped refining that technology. ESCORT may 
look the same on the outside, but it never 
stops getting better on the inside. 

Standard of wm parlvon 

Mow, when experts refer to the nigh-water 
maxk rn radar protection, they automatically 
turn to ESCORT. In March of this year, Car and 
Driver published its latest detector test, this one 
comparing remote-mounted models. ESCORT 
is designed for dashtop or visor mounting. But 
the magazine included ESCORT in the test 
anyway, as the reference against which the 
perform a nee of the others would be measu red . 
ESCORT scored 412 points in the final raiing, 
compared to 274 for the highest -finishing 
remote. YOU might say the comparison showed 
that there is no comparison. 

A gllt-*di«d reputation 

Seven years ts a long time in the radar 
warning business, but there is no shortcut to 
a good reputation. Car aad Driver said, “iita 
ESCORT radar datactorla clearly tht luta 
In tty# field in vyluy, customer Mf¥tc* P imt 
performance..." 




These e.i^rjjri K^re fakeo e^lCi'r&S Trwr.- 
rer or h& ratur rfeteciwa 



So it's easy to understand why other de- 
tectors would try to stand m our limelight. 
ESCORT has seven years worth of credibility, 
the one quality that money can't buy in this 
foulness. 

Chyrk out references 

Credibility doesn't come from extravagant 

claims. It comes from satisfying customers. 
You probably know someone who owns an 
ESCORT (nearly a mlllron have been sold*. So 
asu about us. 

ESCORT pioneered superheterodyne receiv- 
ing circuitry- A$k ir Our radar warnings always 
come In time. 

ESCOPTs reporting system combines an 
alert lamp, a variable-fate beeper that distin- 
guishes between X and K band, and an analog 
meter, all to give an instant indication of radar 
strength Ask if our warning takes the panic 
out of radar. 



ESCORT is sold in one pEace only, the 
ractory that ma-kes it. This lets you deal directly 
with experts- Any of our staff of over 60 sales 
people will be glad to answer any questions 
you may have, about ESCORT or about radar 
m general, 

tofe've been solving people's radar problems 
si nee 1978. How can we help you? 

Try ESCORT #1 mi rl#h 

Take the first 30 days with ESCORT as 
a test. If you're not completely satisfied 
return it for a full refund. You can't lose. 

ESCORT is also backed with a one year 
warranty on both parts and labor. 

ESCORT SMS (OH res. add $13.48 tax f 

TOLL FREE &00-543-1MS 




By mail send to address below, Credit 
cards, money orders, bank checks, ten 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require IB days. 

ESCORT 

RADAR WARNINCRECEfVER 

Cincinnati Microwave 
Department 100-068-AiQ 
Ore Microwave Ptaza 
Cincinnati. Ohio 45296-0100 



i 



Tun® m "Taikta*. - Ww sjieiiie^aH-ir’-ran’fltfy talh 5 hew Sunttoy earwigs on [xibw radio sraffiem. Chflc^lecal hsiin^. 

c L 9*5 Cirt!-rfioaii M^rewave. Inc. 




In 1945, novelist Arthur C Clarke proposed beamJng signals around the globe Via iif ellH« 
that orbit 22,300 mile? above the equator at * speed that Keeps them in fixed positions 
relative to point! on earth. Today there are many "birds'' in the Clarke Belt. The 13 seen 
here transmit TV programming across North America. 



STAR GAZING 

fCantLnusd front page J 07} 

downconversiQn, by which the LN A and 
a special do wneon venor, collectively 
called m LNB, can simultaneously re- 
ceive all the channels transmitted by an 
individual satellite. With block down- 
conversion, additional receivers can be 
added to different televisions through- 
out the house, allowing anyone in the 
house to tune-in any channel transmit- 
ted by the targeted satellite. (A signal 
from a single conversion system can, of 
course, be routed to multiple televisions 
using a signal splitter.) 

Bringing it home 

So far ail this equipment as located 
outside the house and muted to one or 
more receivers indoors through a coaxi- 
al cable. For best results, the dish 
should bo situated as close to the house 
as possible. Extended cable runs will 
deteriorate picture quality 

Inside the home, two pieces of elec- 
tronics take over. One is called an 
actuator or positioner, which, upon your 
instructions, physically aims the outside 
dish from one satellite to another. The 
dish can be positioned by hand, but this 
chore soon becomes tiresome. 

The other electronics component r 
and the business end of the system, is 



the satellite receiver. Like a radio or TV, 
this lets you tune to the satellite channel 
of your choice. The most expensive 
satellite equipment combines actuator 
and receiver in a single unit, for conve- 
nience and good looks. 

Once the downconverted satellite 
signal reaches your receiver, its next 
destination is your TV set, via a cable. 
For more dramatic sound reproduction, 
you can use another cable to route the 
audio portion of the program from the 
satellite receiver to your home hi-fi 
system. This will enhance even monau- 
ral sound. Some satellite programs are 
transmitted in stereo, but not all. For 



this reason, stereo reception is a stan- 
dard feature only on the most expensive 
satellite receiver?. Most receivers, 
though, let you add an optional, out- 
board stereo pmcessor- 

Assemblmg your gear 

Installing a home satellite system is a 
complex anti time-consuming job. Some 
aspects are well within the ability of the 
do-it-yourselfer, but other phases might 
require the expertise of a professional 
installer. 

The physical labor involved in setting 
up a satellite dish can be handled by 
most homeowners. Certainly, anyone 



In lawn and garden care, one name 










who has ever laid a concrete patio can 
pour the cement foundation for a dish — 
£0 long as the mast is set perfectly 
plumb, This might save 5250 from the 
cost of a custom installation. You' ll also 
save by digging the trench for the 
coaxial cable yourself. Additionally, 
anyone with extra hands and patience 
can assemble a mesh dish (compared to 
solid antennas, mesh dishes require 
precise assembly of dozens of parts 
with hundreds of bolts}- 

A local dealer might prove helpful in 
the more technical aspects Of setting 
up. These include surveying the site for 
physical obstacles (such as nearby 
structures or trees) and microwave in- 
terference, sighting she dish on the 
satellite belt with reference to your 
latitude and longitude, and program- 
ming your actuator and receiver to scan 
the belt for the particular satellite you 
wish to tune. 

Sighting a satellite dish requires pre- 
cision. Remember, you are trying to hit 
a target (the satellite) the size of a large 
garbage can from 22,300 miles away. 
Minute deviations can be critical. Some 
companies and mail-order firms that 
cater to do-it-yourselfers supply kits 
and instructions — including for sight- 
ing— that are very complete. 

Moreover, some of the latest actua- 
tors and receivers will program ttiem- 



selvss once the satellite dish has been 
sighted. One thing a mailorder kit can't 
do is test for b TT " — terrestrial interfere 
ence from microwave signals that origi- 
nate on earth (mostly telephone trans- 
missions). 

Th depending on its strength, is seen 
as grainy sparkles in your satellite TV 
picture- Generally, it is heaviest in the 
western end mountain states, but wher 
ever you livOj it might be a good idea to 
have a local satellite dealer survey your 
location for Tl. 

Most dealers do a survey routinely 
before they'll sell you a system, then 
deduct Lbe cost of the survey from your 
final bill. If you buy your equipment 
elsewhere, you r ll just pay for the sur^ 
vey — about S1Q0, 

The future 

At this writing, the home satellite 
industry is developing do-it-yourself, 
packaged installations that someday 
will be as easy to set up as a home hi-fi 
system, That's not the only change in 
the stars. 

Most satellite signals today are re- 
layed to earth over the 3.7 to 4.2 GHz 
frequencies, known as C-band. But be- 
cause microwave telephone transmis- 
sions on earth use the same range of 
frequencies, signals from space must 
be transmitted at low power levels (5 to 



9 watts — about the same power con- 
sumed by a Christmas tree bulb) to 
avoid interfering with terrestrial com- 
munications. Consequently, dish anten- 
nas must be large in order to scoop up 
those weak signals 

By the end of the decade, though, it's 
likely we'll be using dishes as small as 2 
feet in diameter. That's because many 
satellite channels will shift in the Ku- 
band of higher frequencies, ranging 
from 11,7 to 13,2 GHz. These ffequem 
des can carry much stronger signals, 
easily collected by small dishes. 

To pick up Ku-band transmissions, 
you U need a receiver that can tune to 
the higher frequencies For the time 
being, though, it J s safe to buy and use 
C-band equipment. 

The transition to Ku band will be 
slow because of the high costs involved 
in sending now birds aloft, converting 
older ones and their earth-based trans- 
mitting equipment. 

Industry experts predict that for a 
time, C-band and Ku-band will be used 
simultaneously. And it's likely that 
some programmers will continue using 
C-band because of the large audience 
already owning such equipment. Mean- 
while, many new receivers are capable 
of handling both bands, so the gear you 
buy today can fix its gaze on the stars 
well into the next century. W 



should be paramount in your mind. 
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SHAPING CARS 
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Dupli-Color turned Bea into 
an auto touch-up expert 




Vfru can do an expert touch- up 
job, too It's easy Dupli- 
cator s exact original color 
match and easy. step- by- sic p 
instructions. 

Scratch-Fix -Rjr late model 
vehicles Comes with handy 
Brush- In-Cap applicator. 

Auto Spray Touch-Up- 

Convement 5 oz. aerosol can 
lor larger touch-up areas 
Truck & Van Paint- Forp*cfc- 
u[>&, vans and RVs Great tor 
accessories, too 



Write: DupH-Color Products, Box 11. 

160t Nicholas BivcL Elk Grove Village. IL B00Q7 




AUTO TOUCH UP PAfNT 



Better than ^ Jogging, Stvimming^ or Cycling... 

fflordicjrack 

- Jarless Total Body 

f Cardiovascular Exerciser 

Duplicates X-C Skiing for the 
Best way to Fitness 




Ocptf-riHJEiEfT skiing u uftc n iibcd by physiologic* 
asihc must foemof Larctiavwculsif octfrisc 
for ImhIi mrn mm 3 women Uh smtKrth. Fluid, loul 
body EncriiuniuiLfunaiU' tSHtfwimoft mustiest 
higher hfan mtn wemeuier m attain ihin n hen 
hjgpngortyriiri g. NordkTOck dosdy &imuf atrs the 
plnuru X C skiing motiun mdpnwitks thr umc 
Lirditna-iL dir enducincL-tmilciiiiii hcntftLs-Fi^iil 
in thr ranvntkiHt of vcxii h«iw. year 'round 
Eliminate* rhf usual hrnicrv of lime. weather, 
dinner irf injury, etc. AJsn Ibipchh rf faint fw wrijdvi 
toflcroi, 

More Complete Than Running 

X nnlUTm' k gives you a more rojnpleEr Work Oul- 
rnnd.il ion* both upper body and lower hody 
riusrlrsa ihc same time. Fluid! jarlrs* tnotmrtdcm 
nut tautf jiijiic ot backpmfclcfns. 

More Effective Thin IxcnfiK Bikes 

-NunJidhck's ^uml-Up skiing mitfion mnre uni- 



formly exercises iIk faFgc leg fiHisclr^ and also adds 

impi^rtinl uppfrtsxJy ncrt ise Higher pulse fSIO. 
fffrfssan- forWildmi seem mu* to attain 

bemuse ifoe wotlc is ^haretl by inure musd* tttt** 

Even Better Than Swimming 

bchltdrick mure cffmlvrJy nscidsts the lar^csr 
nuiscks in [fcvr body ihtfSC litcarrd in the lep and 
buttocks When i w:mmi rag, 1 he foody is wpporlcd 
hy [hr water, [bus preUFlBirtg these IDUSClfS from 
being effectively Htnfect) The stand up mrrising 
pu&iiiunun the XundicTraek muLft raioreeffcabcU 
estrebes [hese mim'k*. 

k Pny?<O h High Quality Durable Product 

VfifdbcTrarJshair kijusn production siiiCf l L Tn. 
JtojtkTrack is quiet mender and baisttrpflcatfk 
adjUMaldf arm and tegresitfaficeH.lSe numt- 
farBine and sell direa. ItaVHf MrrJNlef. 

50 day trial period with mumfwniie-gr. 



Folds and stands un end 
tn require only I? M i 17" 

alurtgc space. 



OtH or u 'rite f pr 

FREE BROCHURE 
TolIFra 1-8GQ- 328-5888 

Minnesota 612 44*^9*7 



PSI, 141 PM JfcftNlHft Bhd . Ch til*, MN 5M ts 




cars of varying practicality have values 
of 0.12 to 0.20 

Good aero does more than Just save 
gas. Volkswagen's Dr. Rolf Buchheim 
points out that: "Aerodynamics contrib- 
utes significantly to the overall quality 
□f an automobile. Heduced fuel con- 
sumption, good, handling and stability, 
low interior noise, comfortable heating 
and ventilation areal] related to aerody- 
namics." It ran a], so improve engine 
coaling and reduce din buildup an the 
windows and lights. 

Until recently, to get good aero, you 
chose a likely design from the styling 
studio. then tested scale and full-size 
clay models in the wind tunnel, fiddling 
with such details as body contour radii, 
windshield rake and spoilers until you 
got the lowest possible drag. Comput- 
er-aided design and manufacturing 
(CAD/CAM) are changing all of that. 

In Ford's Concept 2G0GX Studio, de- 
signers and engineers are working to- 
ward the day when they will conceive a 
shape on the computer terminal, devel- 
op it in three dimensions and get com- 
puter readouts of drag, downforoa, life 
and ioll r alE without putting a model into 
the wind tunnel. 

Consultants from Disney World are 
helping Ford to project full-size holo- 
graphic images of these computer de- 
signs that look tike «i real car. According 
to Kopka: "It would reflect light and be 
shiny and everything r JH allowing man- 
agement to make its go/no-go decisions 
without the bother pf clay models. ‘'If 
you had the guts," Kopka adds, "and 
everybody trusted the system, the day 
you saw ihal holographic projection, 
you could use the computers magnetic 
tape to cut EnetaTstsfnping dies some- 
where in the world. J ' 

Ideal shapes 

Auto engineers pretty much agree on 
the ideal shape of an aerodynamic se- 
dan- Seen from above, the nose and 
windshield are rounded r almost semi- 
circular. The roof and tail are tapered as 
much as practical at the roar. The hood 
should slope downward to a small, 
round grille No grille at. ali is oven 
better because the conventional cooling 
system is a groat source of drag. Ford's 
Probe IV aero study car has rear- mount- 
ed radiators that draw cooling air in at 
the sides, which helps to keep the 
boundary layer of moving air attached 
to the body, reducing turbulence. Hot 
air ts exhausted out the back, helping to 
fill that Low-pressure area. The 
wheels — giant air chums — are en- 
closed as much as possible. 

The ideal profile has a sharply raked 
windshield and a rear window that 
follows a gentle fallback line, continu- 
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mg unbroken to a high talk That profile 
works fine on 3 station wagon or hatch- 
back For a sedan, the best compromise 
is ihe high irunk line that's been so 
common lately. 

The body sides should bo well round- 
ed, seams between motai and glass as 
smooth as possible, and the underbady 
f!al. Because the latter is impractical, 
the common solution is to use air dams 
and ground effects panels to keep as 
much air as. possible from getting under 
the car. This not only reduces parasitic 
drag, but increases downforce too, re- 
sulting in better high-speed stability. 

Does this mean that, all aerodynamic 
cars will soon look alike? No more than 
all the cars of the lailfm era looked alike. 
They will have certain features in eom- 
motn r but there's still plenty of room for 
innovation. Subaru gets a Cd of Q.29 
with its wedge-shaped XT Coupe and 
Mercedes will match that with its now 
300E/300D sedan Pontiac gets 0-31 
with the now dated- looking Firebird, 
Ford 0.32 with the Star Wars styling of 
the Merkur XR4T1 and Audi 0.33 with 
its tuberous 5000 sedan. 

Wake imaging 

Looking at basic shapes in the wind 
tunnel, it soon becomes apparent that 
what you do to the trailing edge is a tot 
more imponani than whai you do to the 
leading edge A cylinder has up to 50 
times more drag than a slim teardrop of 
the same width. Of course, a teardrop- 
shaped car is only practical at Bonne- 
ville. In traffic, it p s too long and unwied* 
ly. But with a few modifications, a 
teardrop can turn into an Audi or Ford. 

Take a pudgy teardrop with a Cd of 
0.15, blunt its nose, and the Cd rises 
only 7 percent to 016- Remove 14 
percent of Its length, however, and Cd 
jumps up 47 percent to 0.22. Shorten it 
23 percent and Cd shoots up SO percent 
to 0.37. 

That J s why Ford is hot about a new 
technique called wake imaging — a pro- 
cedure that can pinpoint sources of drag 
and lift in the wind tunnel using accu- 
rate scale models that include drive- 
train, suspension, exhaust system and 
radiator drag. An array of 42 pressure 
probes called a wake rake is moved 
across the wind tunnel behind the mod- 
el. Each of the 7-holed probes measures 
airflow angles, velocity and pressure. 

The resulting computer printout 
shows constant pressure lines behind 
the model, which are similar to the 
isobars on a weather map. The pressure 
lines represent the aerodynamic “'fin 
gerprint" of the car. Using wake im- 
ages, engineers can easily experiment 
with body contours, spoilers, wings and 
other aerodynamic aids on the model tg 
reduce drag and turbulence. 

Better aero can lead lo a revolution in 
powertrains. Overcoming drag requires 



horsepower. Power requirements go up 
with the cube of the speed. In other 
words, to double your speed front 20 to 
40 mph you need eight times as much 
power; to triple speed to 60 mph, 27 
times the power; and 64 times for 80 
mph. This leads to a measurment called 
""aero horsepower' ' — the power needed 
to push a car through the air ai a given 
speed. This can be separated from 
“friction horsepower 1 ' — the power 

needed to overcome the rolling resis- 
tance of the tires plus the friction in the 
bearings, cylinders, gears and other 
mechanical components. 

Aero horsepower 

The Cd numbers bandied about in 
auto advertising can be misleading. Cd 
is a useful number for comparison be- 
cause it eliminates the variables of 
speed and car si^e. But it r s not the 
whole story of drag. The raw data from 
ihe wind tunnel gives a caris total drag. 
This is divided by the oar's frontal area 
and a multiple of its speed to calculate 
Cd. A large car with a low Cd may 
actually have a greater total drag than a 
small car with a higher Cd. Car-to-car 
variations in body panel fit can cause a 
4 percent difference. The same car, 
measured In different wind tunnels, can 
show a 5 percent Cd variation. Aero 
horsepower is a much better yardstick 
than Cd because it takes total drag into 
account. You may soon see aero hp 
quoted in ads. 

Ford's Probe IV needs only 2 Vh aero 
hp to sustain 50 mph on a flat road. 
'Think about it," says Don Kopka. 
''You're talking about a lawn mower- 
engine here. 

,h Add another 2 to 3 friction hp and 
you're talking about a car that can run 
50 mph no 5 to 6 hp. That's practically 
reinventing the automobile/' Kopka 
says. "What kind of engine and trans- 
mission do you went? I think you want a 
very SEuall -displacement, high -revving 
engine with a constantly variable trans- 
mission [CVT] so you can throttle it 
down to the point where it's idling at 5 
hp and geared up to go 50 mph, You ca n 
still get plenty of torque through the 
CVT when you need it for acceleration 
or passing. E can see something Like a 
very small displacement direct-i ejec- 
tion diesol or maybe a tiny turbo that 
tan rev to 1 1. 000 or 12,000 rpm." 

Movable accessories 

Movable aero aids are also On the 
way; suspensions that squat at highway 
speeds, spoilers that deploy further as 
speed increases, thermostatic radiator 
slats that close up the grille when 
coolant temperatures are normal and 
open when the engine gels hot. The 
only question seems to be, who'll do it 
first — us, the Europeans, or the Japa- 
nese? iM 
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THE AUTONOMOUS ROBOT 

IS NOW PRICED FOR 
EVERYONE! 




Buy each subassembly as a kit 
of factory assembled and create 
your own GEMINI Robot. 



Of. for 



convenience, 
start with 
GEMINEX. 
our starter 
kit. and 
expand to 
GEMINI 
Eater with 
upgrade kits. 





Either way, 1 

Buy a piece of tomorrow 

TODAY? 

CALL or WRITE For Our FREE 
Brochure. 

a r ctec jsy stems 

9 i 04 Rod Branch Road 
Cuurnb-a Msryano 2’=045 
<30 1)73CM23? 

Tem 67-751 
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Your home 

workshop 
can PAY-OFF 



BIG. 



SIM! 

tour mm 



Earn Extra 
Right At 



MAKING 

BUSINESS' 




FOR 

facts today! 

Planer Molder Saw 

Three power tool s In one — 
a reat money-maker for you! 

The Planer/M older. 'Saw ie a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture ... in all popular pat- 
terns. Rips, planes, molds sepa- 
rately ... or all at once. Used by indi- 
vidual homo craftsman, cabinet and 
picture framing shops, lumber y ard*, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire Provides trouble-free per* 
forms nee. And is so simple to operate 
even beginners can use it! 

is^iy FRii loan 

NO OMOATIOH-HO U1ISM4N WfIL CALL 

FQIEY-&ELSAW CO 
90714 HELD BLOG 
KANSAS CUT Mfl 64111 



RUSH COUPON 
TODAY! 
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ftltyflfililw Co. 
30714 Finn aids 
KiriMsCity. Mo 64111 



G VE5. pieaxe lend me the FREE BtjukWi rha, 1 
tires me complete far lx lm^-ihu r ypyhf Pttin+r-- 
NfotderrSaw and fit# deia\tk nr\ him I rvn c/rmtify 
ft* a 3ti*Day Fete fli'ai 1 rfjf Jlr im my i^op. f 
MY\dewiiand there u ,Va OWftfitNn" imrf fhmT No 
Saie.\mon *iiJ cal f 
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COMRADES lltf SPACE 

{Continued from page 102) 

have foreign participants. Europe con- 
ducts its planetary program for the 
most pan under the aegis of the Euro- 
pean Space Agency fESA), a multina- 
tional cooperative effort. The Soviet 
Union's spectacular VEGA mission to 
Venus and Hal Ley, now underway, has 
nine participating nations, and oven 
some U.S. involvement. 

One extraordinary example of Inter- 
national cooperation is Pathfinder, in 
which the USSR, the European Space 
Agency and NASA are working togeth- 
er to provide data for the navigation of 
ESA's Giotto spacecraft to Halley's 
Comet. Soviet pictures of Halley from 
VEGA will be given to U.S. and ESA 
scientists. The U.S will also track the 
Soviet craft. The data wiJJ be used to 
update knowledge of the comet's orbit 
and quickly given to ESA so that a final 
mld-courso correction can he applied to 
target Giotto closer to Halley's nucleus. 

The next decade 

The plane for the next decade of 
space exploration are well- developed. 
The U.S. will have its Voyager encoun- 
ters with Uranus in 1 9S6, and, we hope, 
Neptune in 1 989; Galileo to the asteroid 
Amphitrlte in 1986, Jupiter, lo. Europe, 
Ganymede and Callisto In l988- r 89r 
Venus Radar Mapper orbiner in 1989; 
and Mars Geoscience Climatology Ob- 
server in 1990-91. Also under study 
are a Lunar Polar Orhiter, a comet 
(probably the comet Wild 35 rendezvous 
and asteroid flyby, a near Earth aster 
oid rendezvous and a Saturn arbiter and 
Titan probe for the 1990s (the latter 
may not occur until the 31st centuryj. 

The Soviets are planning a rendez- 
vous with the Martian moon Phobos m 
1989, along with a 1988* 89 orbit of 
Mars. They are studying additional Ve- 
nus exploration with advanced landers 
and either an asteriod or a comet ren- 
dezvous following a Venus encounter in 
the early 1990s. A specific mission plan 
now under joint study by the Soviet 
Union and Franco is a Venus/Asteroid 
mission for 1991 or 1992. The Soviets 
would build Venus vehicles for at mo 
spheric and surface exploration and the 
french would build an asteroid module 
to encounter three asteroids, culminat- 
ing in a rendezvous with Vesta, the 
second largest asteroid. 

Western European nations — as pan 
of the European Space Agency, and also 
with bilateral agreements — are consid- 
ering involvement in sever.il of the U.S. 
and USSR missions- And there are a 
number of obvious opportunities; 

Venus— The Soviets are now getting 
radar pictures of the northern hemi- 
sphere of Venus, and the U r S_ Will map 
the planet, with more detailed pictures. 



in 1939. Dai a exchange is dearly called 
for, and already Soviet scientists have 
been providing their U.S. counterparts 
with such data. 

Mara— Both the U.S. and the USSR 
are planning to send spacecraft to orbit 
Mars at the end of the decade. Not only 
would a data exchange be useful, but 
cooperative planning of measurements, 
joint calibration of Instruments by sci* 
enlists on the two spacecraft and other 
Interaction would benefit both nations. 
Recently, the USSR and ESA agreed to 
cooperate in the Phobos mission 

Beyond 1990, the spatefaring na- 
tions are all interested in extensive and 
detailed exploration of the Martian sur- 
face, Returning to Earth with a sample 
of the surface is extremely important 
since it is the only way to determine 
ages and periods of Martian planetary 
evolution. Journeys across different re- 
gions of Mars — by people and ma- 
chines — will be exciting, as well as 
valuable in Looking at geological and 
topographical conditions- Ail such mis- 
sions have many components that could 
benefit significantly from international 
cooperation in the mission design. 

Comets and asteroids — Again, with 
both nations designing rendezvous, 
working together could maximize the 
possible scientific return from the en- 
counters. The many primitive bodies 
(small bodies that have not undergone 
alteration due to internal activity) in the 
solar system demand that Scientists 
exchange data wherever possible. 

The Moon — The U,S„ USSR and the 
Europeans are each studying lunar po- 
lar arbiters, The USSR has now ap- 
proved a mission for the end of this 
decade. The best lunar mission might 
include a number of small spacecraft 
working together to study the Moon's 
geochemistry and interior. 

Titan' — The U.S. and ESA are now 
studying a joint Saturn OrbitorTTitan 
Probe mission. Titan, a moon of Saturn, 
may be the most Interesting place in the 
solar system to visit because of its rich 
composition of organic molecules and 
its probable liquid surface. Although 
there is little flint of Soviet missions to 
the outer solar system, the Venera 
landing technology would be applicable 
to Titan. 

These ideas for international cooper- 
ation were developed and discussed 
a meeting called and hosted by The 
Flanetary Society in Graz, Austria, in 
the fall of 1984. Leading scientists of 
the U S- and the USSR space programs 
met, informally, to consider how and 
why international cooperation between 
the two nations could enhance their 
space programs, as well as the broader 
aspirations of both countries. 

Inferestinglyn no consideration of a 
manned mission to Macs had ever been 
{Ptejtse r um to pag e? 134 J 
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EXCLUSIVE FORMULATION USED BY AIRLINES— NOW AVAILABLE TO CAR OWNERS 
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GLASS SHIELD utilizes the formulation 
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planes to insure a perfectly clear windshield 
regardless of how foul the weather. 

WORKS LIKE MAGIC 
You'll be amazed as you watch the ele- 
ments hit your windshield and actually roll 
and bounce off every area of glass. It's not 
magic... it’s GLASS SHIELD! 
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BOAT OWNERS 

The plane formulation was enhanced by 
adding ingredients that not only prevent 
snow, sleet and ice formation on cars, but 
also grime, dirt, bugs, tars and salt spray 
from adhering to your windshield and all 
glass areas, including side mirrors. You can 
now drive in the worst of weathers with the 
assurance that you'll enjoy even clearer vis- 
ibility at all times without even using your 
wipers, AND. because GLASS SHIELD 
protects the entire glass area of your car, 
you enjoy far greater visibility than merely 
depending on your windshield wipers. 
Clearer and wider visibility insures elimina- 
tion of 'blind spots" and provides greater 
protection against road accidents for you 
and your family, 

GLASS SHIELD is made by the 
manufacturers of famous (SLO- 
SH I ELD, Americans finest car finish. 

We guarantee that GLASS SHIELD 
will do everything we claim for it, or 
return the remaining contents within 
30 days after receipt for refund of 
product cost. 
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made caking into account die Shuttle, 
SpaeeLab or other post- Apollo develop 
ments. The Planetary Society therefore 
commissioned such a study from Sci- 
ence Applications International Carp. 
SA1C is a frequent NASA contractor for 
advanced mission design and planning 
studies. It found thal the first human - 
crewed mission to Mars could be done 
for £40 billion in today's currency, half 
Lhe cost of the Apollo mission. 

As an example. SAIC considered a 
mission for the first decide of the 2 1 st 



century involving no exotic new tech- 
nology, other than present capabilities 
extrapolated 20 years. The scenario 
involves IB Shuttle flights with 10 Or- 
bital Transfer Vehicle (0TV) stages. 

The crew will Eeave Earth's environ- 
ment in June 2003 and arrive at Mars in 
December of the same year. At Mars, 
they will select a landing site from orbit. 
The major goal of the crew will be to 
find a site for a future permanent settle- 
ment. In ihe example mission, it was 
assumed about 500 kilograms of scierv 
tifie equipment will be carried to Mars. 

One of the most exciting ideas in the 
SAIC study is a hyperbolic orbit rendez- 



vous for the astronauts at Mars. A 
spacecraft orbiting a planet flies in an 
ellipse if the orbit is dosed, and follows 
a hyperbolic path if the orbit is open — 
that is P if it Is mi captured by the 
planet's gravity. A retro -maneuver us- 
ing a large amount of fuel would be 
needed to slow the spacecraft into a 
closed orbit about Mars. We can save 
fuel by letting the return vehicle fly by 
Mars on hyperbolic orbit, aimed to 
return to Barth lake a boomerang Be- 
cause the orbit doesn't close about 
Mars, the crew has only one chance to 
rendezvous with the return vehicle. 
Although this is risky, the 5A1G engi- 
neers found it to be acceptable com- 
pared to other mission risks Of course, 
they are engineers, not pilots. 

The trip back 

The return to Earth will take 2Vz 
years, so the life support needs will be 
greater than for the ©‘month Outbound 
trip. The difference is due to orbital 
geometry and planetary alignments. 
We either wait for favorable align- 
ments, or fly on slower trajectories. 

After the lengthy trek back across 
interplanetary space, the crew would 
return to Earth orbit for a rendezvous 
with a space station, in January 2004= 
three years after they left home. 

Now Is not too soon to begin this 
project.. The scientific and technological 
preparations for sending humans to 
Mars should take approximately 25 
years. It could be done faster, but the 
logical sequence of precursor mis- 
sions— remote sensing orbiter, robotic 
surface explorations., including perhaps 
sample return — will Lake some Lime. 

The necessary technical developments 
of propulsion systems, aerocapture ve- 
hicles, life support systems and space- 
craft design — in addition to the impor- 
tant development of the space 
transportation system including upper 
stages and some space platform or 
Station capability in Earth orbit— will 
also take time. 

Adoption of the goal to explore Mars 
together, with humans and machines, 
by the U.S. and the USSR is also politi- 
cally advantageous at this lime. There 
is a strong desire and an initiation of 
now dialogue in both nations to find 
common areas of agreement tn order to 
lower tensions and dangers from super- 
power confrontation. A joint project 
would give each side a common and 
peaceful objective, a window into the 
creativity and technology of the other, 
and give an opportunity for increased 
contmufitcation among the scientists 
and engineers of both nations The 
result of such an immense cooperative 
achievement — the human species on 
another planet — is almost an anticli- 
max, an anticlimax which may serve as 
our generation's proudest legacy. JM 
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NEW BREED OF SST* 

(Continued from page 100} 

ic Transport (AST), h would carry 35Q 
passengers The AST swept wing and 
engine shape have already received 
excellent grades from wind tunnel tests 
with scale models. 

A slightly faster SST planned by 
Lockheed would achieve Mach £.55. It 
would be fueled by liquid hydrogen. 
Lockheed, which was working on SST 
concepts even before the Concord^ is 
capitalizing on Us experience in devel- 
oping a concept fora Supersonic Cruise 
Vehicle (SCV) that would carry Z9D 
passengers at an altitude of just over 
60,000 feet. Lockheed is working with 
both Pratt A Whitney and General Elec^ 
uiCr who are building engines that 
behave like turbo Ians during takeoff at 
slow speeds and like turbojets during 
supersonic portions of the flight. 

Two more SSTs for the 1990s are 
und&r development by NASA, Each 
would cruise at between Mach 2 and 
Mach 3. A Mach 2 7 S5T r based largely 
on a Lockheed design, would carry up to 
400 passengers on transoceanic flights. 
High-temperature composites and alu- 
minum alloys would help shed heat, a 
problem at supersonic speeds where 
airframe temperatures rise to ITO^F 
and beyond. The current Concorde ham 
dies the temperature load by expanding 
9 inches in flight. The jet's floor is on 
rollers to facilitate the expansion. With 
new aviation materials, such devices 
won't be necessary. 

The other NASA craft is based on a 
Boeing oblique wing craft that would be 
able to pivot its wing up to BCf from the 
centerline of the fuselage. The oblique 
wing reduces noise and dreg at high 
speeds, as already shown in flight tests 
of NASA's Ames Dryden-I turbojet. 

One or all of these craft could be 
competing with the Concorde within 10 
years. But now that Congress is sup- 
porting the SST concept, the aerospace 
industry and NASA want to push way 
beyond competing with the original 
SST- They want to go hypersonic, B 
times the speed of sound or more. Two 
likely craft 10 fill that hill are the Hyper- 
sonic Scramjet and the TAV. 

Hypersonic engines 

The Mach ? Scramjet' s body could 
take on any of the already proposed 
configurations or a combination of 
them. But its engine would be unique 
Researchers at NASA's Langley Center 
already have patented such an engine. 
The S^mjet takes off on pure rocket 
power. As it reaches Mach 2 r the for- 
ward speed of the aircraft rems air into 
the engine, so no turbine is needed- 
NASA is continuing work to lighten the 
engine since weight will bo a major 
\PIb3H} turn to page MO} 
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Or mail Coupon today. 

RrprmnlillrtlnqiiMH InrIM. 



Tv# had m On* pleasure w^h my H«ca1 ttiifi 
worth can excess? rm out nearly every day visit- 
ing witn fronds or acting at some crnrtt spot 
reading or s*sk ing up t-ne sun. irs re^iy great. 

Charlotte l flaften*berg«r 
Princetwi, wtw Jerwv 

i had -i piej^a nr surprise last week, there was a 
(crock an the door ana in rolted a Mine Rascal, 
printed to me Oy a lifelong ft lend, p wih always 
think tne Rascal was sent from Heaven rrc rye 
needed it for years, i live in a retirement c&mrni> 
nitv ana me Rascal takes me everywhere I need 
to go i am very paease-a and GkCfCsd with it. 

Mary c. Ru Her 
" - r Ogden, ut*n 

■A 

Send the coupon 
TOC yOur FREE 
Catalog and Special 
Offer, Of call 
TOLL FREE... 
t&pCMOeiLITY 
1SOOM2-«4e 




30 day Money Back Guarantee 
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Pleas® send me 1h* FREE BoohKt and 
Special Off#* m efiecft for a utwrtod cim*. 
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Electric Mobility Corp,Oeptil4tQ 
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NEW BREED OF S STs 

rC-antEnued from page 135) 

factor in the development of the tum-of- 
the-cemury jet. 

The TAV concept wag made public 
by the Ait Force last year and Lockheed, 
McDonnell Douglas, Boeing and Rock* 
well have produced drawing-table ver- 
sions. The TAV may bo launched over 
water on a recoverable rocket platform 
that falls to sea as the craft Leaves the 
atmosphere. Or it may be dropped from 
the belly of a Space Shuttle. In either 
event, the TAV craft is being designed 
for speeds beyond Mach 20. Some 
industry expend are even predicting 
Mach 25. 

Both the Hypersonic Scramjet and 
the TAV are expected to use the scram- 
jet engine concept. In the likeliest con- 
figuration, the engine will run on its 
upper turbojet chamber at speeds up to 
Mach I. A lower ramjet engine 1 s intake 
would be closed in that mods. Beyond 
Mach 1, the turbojet r c Intel arid outlet 
would be closed and the ramjet's air 
chambers would be open, sucking in 
cold air. 

Ideas take wing 

While the engine technology is al- 
most in place, wing design has moved 
ahead quickly and may now be estab- 
lished. at lei-iHt for the 1900‘s American 
SST. Lockheed is on the leading edge of 
wing development with Its arrow wing 
design. In the I9?tis r the conventional 
SST wing was delta shaped for quick 
lift. But it was heavy and limited the 
jet’s range to 3250 nautical miles. A 
newer design, already wind tunnel test- 
ed, is the arrow wing, a sleeker lifting 
device that provides more lift per 
square inch than the delta. 

With the coming of new Lightweight 
aviation materials, the arrow wing can 
he made to withstand the extra lift 
without adding wing area. It performs 
every bit as well as the delta, but Lt has a 
range of 3SOO nautical miles. 

American SST designers am in the 
best position they've ever been thanks 
to a generation of mistakes with the 
concept. Beginning in the 1950s, SST 
failures led to present-day successes. 
The British M-wipg r for example, which 
baked good on paper in the 1950s. 
proved unstable in wind tunnel testing. 
The gull-wing lines of the M-wing theo- 
retically provided super lift. But wind 
tunnel tests indicated the wings would 
have stall problems in flight - 

In 1958 the British introduced the 
delta- wing concept. The first delta - 
wing craft was extremely stable, but it 
was a heavyweight and showed no 
promise where range was concerned, 

The earliest arrow wing was de- 
signed by the British in 1 960, It. showed 
great promise in the wind tunnel- But 
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graphite and epoxy materials were un- 
available at the time and the wing's 
support structure required too much 
weight in met al 

The biggest challenge facing SST 
wing designers has been Ihe compro- 
mise between Lwo levels of speed. At 
low altitude and on takeoff, the SST has 
a normal cruising speed of under Mach 
.5. Something like the delta wing is 
needed to give It extra lift. Hut the delta- 
wing surface rolls and yaws more than 
any other type. It's difficult to control. 
The arrow wing has somewhat less lift. 
but ii provides a more stable flight 
under the speed of sound. Above Mach 
L the aerodynamics of an arrow wing 
cut down on drag and give the SST 
more speed and range. 

Swing-wing SST 

Boeing offered a solution in 196G in 
the form of a swing -wing SST design. 
The swing wing would be ahlo to fly in 
the delta shape al Jow speed. The wings 
would be movable so they could go all 
the way back to the arrow position at 
Mach 1 or above. A similar design has 
been adopted for the B-1E bomber Hut 
when Boeing proposed it for the 55T, 
the engineering required to swiftly and 
safely change [be wing Configuration 
Was not yei in place- Also, ibe change in 
wing position mandates moving the 



file! supply hnom qne lank lo another to 
redistribute the plane s weight. A fuel 
transfer system at that stage would 
have been far too expensive. 

In 1978, Lockheed proposed the hy- 
drogen fueled arrow wing configura- 
tion. It had the most promise of all the 
early SST proposals But it could only 
carry under IDO passing ors. With new 
aviation materia Is. the rejected Arrow 
design may show up m a m^ififid form 
in the next generation SST 

Although the French are Out of the 
SST business, the British have added to 
their fleet, further fueling the argument 
For an Am, erica n competitor, How are 
we going aboul producing one? 

This year the Defense Advanced Re- 
search Projects Agency (DARPA) ia 
spending $7 million on the ramjet tech- 
nology for the scramjot program. The 
mandate in the current research pro- 
gram is to develop an engine for hori- 
zontal takeoff that can operate at 
150,000 feet. Such an engine could be 
tested on a plane by 19B8. 

A working Hypersonic Ramjet rtmy 
be dropped From die Space Shuttle as 
early as 1990. NASA deputy adminis- 
trator Hans Mark recently told a con- 
gressional panel that NASA could drop 
such a craft ” precisely the way we 
dropped the X- IS and the airplanes we 
buitE in the 'Li Os, And we are in the 



process of developing a proposal to do 
just that." 

DART A is also under White House 
orders xo work on the airframe con- 
cepts. A While House report issued 
earlier this year envisioned a Mach 3 
airliner before the end of this century 

Business jets 

NASA, several universities and the 
major aircraft builders have also bpgun 
work on supersonic business jei de- 
signs, One wind Umnel model demon- 
strated at St. Louis University shows*! a 
potential for cruising at Mach 2 3 on & 
pair of available Pratt Whitney en 
gines ft would carry 10 passengers 

The high cost of jet fuel has long been 
a stumbling block for the SST. But new 
methods For making liquid hydrogen 
and coal -derived gases now Oder a ray 
of hope. NASA scientists, in fact, be- 
lieve the liquid hydrogen fuel technol- 
ogy is fully in place and will answer 
questions raised by critics. 

Anyone who travels from coast to 
coast or across oceans will tell you If a 
ticket can bo purchased at a reasonable 
price Far a supersonic tnp, they'll take 
it. The aerospace industry seems on the 
verge of producing a cruft that fills the 
bill. And you can almost hear die en- 
gines of an American SST warming up 
on the runway, W 
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Now you can 
dean and protect 
the finish on your 
car, boat or RV for a 
Tull yearwilh new Ex- 
ecutive Concentrate 
Auto Polish, After one 
simple application, 
this revolutionary for- 
mula works to screen 
out the sun’s damaging 
ultra-violet rays, pre- 
serving a lustrous vhine 
that stands up to temper- 
atures above 300°l-. 

Guaranteed. I f you're nut 
completely satisfied, just return the unused portion 
within IS days and Executive Supply Products will 
gJadlv refund vour money. 

ORDINARY WAX 15 DULL IN COMPARISON. 

Executive Concentrate makes polish and wax 
obsolete. These products cake up when applied and 
after a few washings quickly deteriorate leaving your 
finish exposed to harsh, damaging elements. With 
Executive Concentrate, you get complete protection 
in less than an hour with no buffing, Simply apply it 
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to your entire vehicle and 
wipe off the powdery 
residue. There's no easier 
way to give chrome, stain- 
less steel, fiberglass and 
any kind of paint a 
beautiful, durable shine. 
$150 OF PROTECTION 
FOR ONLY $10.95. 
Don't pay the high 
price car dealers are 
charging for similar 
protection. Take 
or a special introductory 
-.tores- a 16 oz. bottle of 
concentrated fused sun (liter polish for only $10.95, 
And if you order now, you’ll also receive a free car 
care guide as our special gill. Call toll free 1-800-423-4416. 
In California dial I- 806- 223 -6643. Operators are stand- 
ing by 24 hours and vou can charge using VISA. 
MASTERCARD or AMERICAN EXPRESS 
Order now and take advantage of this one-time 
offer for a one-ycar shine. 

EXECUTIVE SUPPLY PRODUCTS 

23520 Foley Street. Hayward. CA 94545 
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RAPID COOL 
ENGINE OIL 
COOLERS 
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TUNE-UP SPECIAL 
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TUNE-UP KITS 
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INJECTION KITS 
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SAVE UVEA 50% 
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HOME REBUILDER 
SPECIALS 



WHY ARE P.A.W. PRICES LOWER? 
WE BUY DIRECT. WE SELL DIRECT 
& THAT SAVES YOU MONEY. 



STOCK & HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 
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DON’T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES. 













WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS, STOCK REPLACEMENT, HI-PERFORMANCE & RACING, 
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CHROME MOLLY 
PUSH RODS 
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SB CHEVY DELUX 
ENGINE REBUILD KIT 
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PAW MONEY BACH GUARANTEE 

BUY WITH GOttFi BEHCE FROM F A W tf f OP ANT PEA &QN YOU ARE NOT 
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PRILL PRESS S PART TWO 

fCnmanupd from nacre l£Qt 

Metalworking 

The procedures for drilling in metal 
are similar to those for boring in wo&d- 
However, since metaJ is a much harder 
material, it's necessary to drill at slower 
spindle speeds and to apply less pres 
sure on the feed lever. This will prevent 
overheating, which would weaken and 
dull the hit. 

It's also very important to clamp the 
workpiece securely to the drill press 
table to prevent it from spinning with 
the bit. Use a drill press vise to hold 
small workpieces. Then, clamp the vise 
to the table. The tendency for the work- 
piece to spin is the strongest when the 
bit just breaks through the underside 
surface. At this point, the bit may grab 
and break or it may tear the work from 
its holdings. To prevent ihis, simply 
hold back on the feed lever slightly as 
the bit starts to break through, 

When you start to drill in metal, the 
bit may lend to wander on the surface. 
Prevent this by striking a starting point 
with a csnterpunch. If the centerpunch 
mark is too small to seat a large diame- 
ter bit. drill a small diameter hole fim 
and then drill the larger hole. 

Drilling an angled hole with a twist 
drill is difficult because the bit can't cut 
into the slanted surface. Solve this by 
using a two-lipped end mill to start the 
hole. Then, switch to a twist drill to 
complete the hole. If an end mill Isn't 
available, start drilling the hole with the 
bit perpendicular to the workpiece. 
Then, tut the work lo the desired angle 
and continue drilling. 

Buffing and grinding 

With the proper accessory, a drill 
press can clean, polish, buff and grind a 
wide variety of matermis- 

Wire brushes are useful for removing 
paint, rust and grime from metal pans 
They 1 re available in cup and wheel 
types with either brass or steel bristles. 
For aggressive brushing action, yrni 
should use a steel wire wheel. Choose 
the softer brass wire wheel for more 
delicate work 

Use a soft buffing wheel coated with 
jeweler's rouge to buff a high luster on 
plastics and metals. First, sand the 
work with lubricated wet/dry abrasive 
paper. Then, you should buff the piece 
on the drill press. Be sure to keep the 
work Ln constant motion to prevent 
scorching. 

Grinding stones are available in vari- 
ous sizes and shapes, Use the stones fdr 
sharpening steel blades and bits and to 
fabricate metal parts. Caution; Inspect 
the grinding stone before each use. 
Never use a stone that is fractured or 
damaged in any way. PM 



METALWORKING 



Drill pres vise provides a safe, secure way to 
hold workpieces. Be sure to clamp the vise 
securely to the drill press table. 



prilling In sheetmetaJ can be vey danger- 
ous if It Isn't damped securely to the table. 
Employ this double damping method. 



BUFFING AND GRINDING 



tup-type wire brush removes ah t, tarnish, 
paint and grime from metal surfaces easily. 
Grip the work firmly with two hands. 



Sharpen router bits with a cone-shaped 
grinding rtone, Short bolt In threaded insert 
holds the bit securely In a homemade jig. 



Select a low speed when drilling hn metal. As 
the bit starts to cut through the underside 
surface, release the feed pressure slightly. 



Accessories (clockwise from upper leftj; 
mandatory safety goggles, wire brush, 
grinding wheel and stones, buffing wheel. 



Polish plastics and metals against a buffing 
wheel coated with rouge. Keep the work- 
piece In motion to prevent scorching. 



Metalworking accessories (clockwise bom 
upper left]; twist drill set vise, end mill, 
cenrerpundi, twist drill and countersink. 
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VIP 

VINYL 

INDUSTRIAL 

products" 



MAKE NG 
MONEY (AST 

with high-profit 



lft CUSTOMER 3 DAYS 
AFTER RECEIVING KIT 

"Am mm do inn repairs Pmr E5 
iul» d»lin. 3 tufnitur* 
stdrn, IS t Mti ojirHi/ bits . 
iris bftwltm Hl4>i md isiu-i- 
#fk« companies Am attnging 
J] ,000 ■ ffifl. Ilrtid? And flin 
to fKpiiMl id alter iv#ny. A& 
*A auto v*l«fflin, I Indw h-m 
much «sn.y1 re- pi ill era n«nj*d 
>nd SQ% cl mf |nbl ire on 
«r topi ind wits." 

C- bmtMlI. Ohio 

ALL THE WORK HE CAN HANDLE! 

"I hint i ft* uM*f car lol-s that usa my estv! ce , 
and Me-olgom^fy Ward, which rtid? tesp& me 
busy I also havf a Hwafd Johnson Rcslaufirot 
a ltd motel, Ifj all I cart taV( cue flf . 1 

Ralph taitir, Fla. 



SWAMPED WITH BUSINESS! 

"This faussFiass is BMj I did a large- bar in a 
local raitaurinl. Am doing a lab on one of the 
Bradford House fnsliurinta it W T. Grim, and 
Ibrv'rt Ttf vrfmg m* la athar Grant managers 
l J m iwa m pad bu*ine**. rl 

John Rm 4 , N Y 



MADE $440 IN 9 HOURS 

"I rapairart SS chairs al the 
if CO Club at in tacn-suo foi 

& hours worh. Material end 
(ranwOfEBtiflii cost onl* S3J! On 
iiiQlhtr jab, made 1140 to 3 
Hours. I'm 40-lftC much bat tor 
thao V I P ads uy veu can 1 " 

DmtLd Eifntii, f C. 






V-llfi 



BID. STEADY BUSINESS? 

"Aftar bnly 3 months. Vn 
dolni rapair* ter 4 car 
dealers, 3 iufnitirrs stares. 
I rf*lauran(/birs, 2 tei- 
ptlAls. Bigiest week was 
S954 fur ] rastaynjit, 3 
oar Sealers, 1 mobile 
Home. Now go io bank to 
Fut money in, not take II 
wit!" L C ftm $1, dMi. 




START YOUR OWN PART-TIME/ FULL-TIME BUSINESS 

for less than you'll make in an hour's work 



VIP H s exclusive Vinyl Repair process puts 
you in a profitable business of your own, 
faslcr and wish less mnney, than you ever 
dreamed possible. Afiet just a few days' 
practice, you can repair holes, cuts or 
bums in any item made of vinyl , . . car 
tops, seats, furniture, booths . . . all ihc 
Things that arc made of vinyl these days. 

BIG DEMAND FOR REPAIRS 

No matter where you live . , . small town 
or big city . . . every place that uses vinyl 
needs your service * ■ homes, businesses, 
car shops, offices, motels, hospitals, bars, 
restaurants, buses, beamy shqp^ and more. 

VIP ON-THE-SPOT REPAIRS PAT BIG 

Walk into any place, business or home, 
iin lI in hull! an hour to an hour you can 
repair vinyl damages quickly, conveniently, 
right on the spot. That small repair can 
make you Si 0 to $20, gladly paid by your 
customer who can use furnishings right 
away. He saves money — you make it! And 
most of what you make is PURE PROFIT! 

GROUND-FLOOR OPPORTUNITY 
FOR BIG, BOOMING BUSINESS 

Tli is is so new that people are amazed that 
such repairs are possible. Thai’s what VIP 
Craftsmen tell us. Crafts women, loo, be- 
cause its as easy for women as il is for 
men, ThU may be the first time in your 
life you've had a true ground floor oppor- 
tunity’ One you can cash in on fast and 




build io as big a business as you want! It's 
clean, quick, easy and PROFITABLE! 



COMPLETE KIT SENT AT ONCE 

Your VIP kit h sent immediate Ey f ar just 
your small down payment . , r complete 
with equipment, materials, simple instruc- 
tions, practice material and every! hing you 
need to go inlO business! Even ynur busi- 
ness-building guides. You're in buR.intss, 
ready to work for pay, just hours later! 

SAT GOODBYE TO INFLATION, RECESSION, 
UNEMPLOYMENT OR JOB WORRIES 

Here Is the business that can see you 
through rising costs and tight money wor- 
ries! You can do VIP Vinyl Repair as a 
pan- time cxira moneymaker, or a full-time 
business. You have no business overhead 
of shop or office Take phone calls at 
home. Equipment fits into the businesslike 
attache case that comes with your kit. 



And all work is done on your customer's 
premises «. . . day or evening, or weekends, 
any time that's convenient. It’s the growing 
kind of business thal can mean security 
and independence for you, fascinating work 
that can bring true job satisfaction. 

EVERYTHING COMES TO YOU BY MAIL 
MO OBLIGATION — 

NO SALESMAN WILL CALL ON YOU 

Hurry pt free (gels today Stout tha ingney- 
rr.ak mg opportunity mat can change your life 
into bug -lime earnings and a rewarding career 

MAIL THE COUPON BELOW OH PHONE 
TOIL FREE ►t -800-621-0660 



VINYL INDUSTRIAL PRODUCTS 

2021 MortiTosc Avc Dept 
Chicago. UhrKM &G61B 

[ VINYL INDUSTRIAL PRODUCTS I 

I 2021 Montrose Ave, , D«pf. IfilO | 

I Chicago. IL 60618 J 

I Please rush FREE fads by mail about 1 

| ViP Vinyl Repair I am undef no obliga- I 

| lion Me salesman will vtsM 

f £nnt 

1 Hwii „ 

[ Print 
■ ACElieti 
[ Print 

J CilY- ,- 5Caty£ip 






ARE YOUR 
DUCTS SHOT? 

Free pamphlet tells what to look for, 

Driving around with worn-out carburetor air ducts can 
be costly, even dangerous. They add a lot to a car's 
poor mileage, difficult starting, rough running, loss of 
power, increased noxious emissions. Free, 
fact-filled pamphlet from 
Wiremold lets in some fresh 
air on tine subject. Shows 
you how new ducts 
are well worth the 
few bucks they cost 
to replace. And a 
cinch to do yourself. 

Wiremold 



W 1 



7b pa E a copy, send your name and 
address io The Wiremold Company, 
Ftexlbfe Duct Division, $0 Wocdta ivn St r 
West Hartford, CT Offnft 
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BXp-Kl lo 
gross over 
Jl 12.000 first year 
combining sort 
dnnHs and coffee 
We sell al Sport- 
ing Events, 

County Fairs, 
nuvoi made so 
much mGoey and had so much Tun 1 ' 



IDEAL BUSINESS OF YQUR OWN! 

Small investment opecale lull Mmo or 
spare lime. Our years d 1 experience 
will provide you wiEh everyimng you 
need Ed make tug money with Slim 
Donuts Complelely seif-cantamed 




OR. GO ANYWHERE WITH THE MIM1 
DONUT FACTORY 

■«+ ugtnwMhl Puidy 
h- TjihH ynur Mini DOIXit 
1 *Clor\i ft} ddfnrnnl 



frrtHlS wi 

wechei 



IE 

Call tar 

FREE 
"BOOKLET 
^ 0 . 320-8213 

— 2*1 Tt)LL FREE 

J#* Th e Donut Man 

, ftY ' A Omprfurti Carntunr 

44 LftTVo ■* I-'.- i :m ^ hom l> 0 i rJi 

da*" Y W rdtrmMM,*. UK t-544 I 
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Increases Heal Oulpul by 5D0°-c 



■Cuuom Fd lo 
arty Fireplace. 
'Easy Id iniiail 
'TtramcnhlitUly 
CHWllfDlfKl, WOT fcs 
gutorritliCtBy 



'Suptr EHttkiil 
litamum slwrtleas 
Heal 

We *stra& to buy 
'No dln^rrOvi 
CFMiDr* Buildup 



Ana bes? oE all you can eripoy- your ri replace 
whnM saving on your healing b'lts because 
wish Hearth- Aid II 41 you don 1 nncd to£acti1*t* 
youi fireplace's *pp&&fflnce Of Itie deUgtil of 
an open M re to be energy etricienE 



For Free Inform# IiQn LVrrfe Or Cat! 

Thermgiite Dept. PM. P.O. BOX 1027 
Brentwood, Tn. 37027 
Nationwide Toll Freer 1-8GO 7* 3-HEAT 



We Specialize in Arches. 
Corners, and Prefabs, 



SOLftR SIMPLIFIED 

fComJjTLHad foam pa gre 117} 
into buffering the solar glass. 

Summer day 

This design works just as efficient Jy 
during the summer. Instead of the etas- 
sic solar utilization of cumbersome 
Shading devices and superinsuiation to 
protect the hou se from excess solar heat 
accumulation, we emphasized ventila- 
tion This approach requires a little 
more thought on the drawing board, 
but che end result is well worth the 
effort. 

All window and door openings must 
be sized and located with cross ventila- 
tion and heat escape in mind. This 
includes Locating them to catch prevail- 
ing breezes and to let the air pass 
effortlessly between — and through— 
ad the rooms. Interior heat is exhausted 
through ridge, roof and gable vents as 
wed as through louvered vents connect- 
ing the inside of the house to the eiiic. 

However, there is a catch If you are 
addicted to the chiding effects of an air 
conditioner running full blast, you're in 



RULES OF THUMB 

The following list highlights 10 rul^ of 
thumb -Smith uses tn his boliir design 
process. 

1. Southerly facing area should 

equal about 15 percent of the house's 
total floor area For trample, n 1 50Q~sq.- 
ft bound should have 225 sq ft, of south 
glass. Standard solar procedures call for 
ilii average of at I’oasl 25 percent 

2. Tin- EUiiapade doesn't have to bde 
exactly south Solar oriunlatton of the 
sunspaco can be flexible, up to 45" either 
cast nr west of Imo south. 

3. Allow about 5 sq. ft. of basumjnt or 
crawl space area — oxravnlFri below the 
frosttLno— for each sq ft, of south glass. 
For example, a sunspace with 225 sq. ft. 
of cjluisb should have 1125 sq ft of 
subspaco to fsed it. 

4. Insulate and weatherize the Emusp 
thumu^hly. Supurinsuimjan, however, 
isn't nece^ny. 

5. Use in hi of Uhl" now fiOusewrapS, 
such aa Du Panics Tyvoh. to mluco air 
mfiitratiDn 

6 EfutiiJI large, operable windows 
and glass doors between the sunspatc 
and Lho main Jiving area to allow heat 
distribution by a ceiling fan 

7. Eiuild the mam living itr^ri along 
the suilspote as much ah possible fnr 
both energy offiduTHcy and visual appeal 

8. Minimize east, west and north side 
windows, but install enough windows io 
provide adequate ventilation, light and 
views. 

9. Install an murmur vum tn allow 
trapped summer boat to escape into the 
attic and through ridge and gable verts 

10. Plate 4 5-mil polyethylene vapor 
harrier under the basement or crawl- 
space floor lo retard condensation on the 
surtspace winilaws. 
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fbr a disappointment. Bui if you think in 
tennis of an ideal natural climate — like a 
shaded cabana on a Jamaican beach, or 
a covered lanai in Hawaii — you are in 
for a pleasant surprise. I prefer this 
natural comfort over the artificial r and it 
is much easier and less expensive to 
achieve. Here are some principles to 
show you the potential of ventilation. 

if you can keep the interior of the 
house at or below 85°, you can achieve 
excel lant comfort just by inducing 
breezes. These may be natural breezes 
captured by opened windows and 
doors, or they can be created by ceiling 
fans. Creating a breeze of just a few 
miles per hour makes the temperature 
feel 5' to S L cooler. Bu! remember, for 
the system to work properly, there must 
be a way to exhaust the hottest air out of 
the house - 

A common mistake is to place a 
ceiling fan right where the hot Sdr 
accumulates; but without a place to 
exhaust 3 t, so you merely blow axirame- 
ly hot air around your house- In this 
cottage, we've installed a louvered wall 
vent that allows the hottest air — circu- 
lated by the ceiling fan — to exhaust into 
the attic and out of the house through 
the ridge and gable vents 

However, there are many limes dur- 
ing the summer when conditions are $0 
stifling that keeping the house wide 



open all day long will cause the interior 
temperature to climb above B5' J . In such 
cases we have to offer more protection 
for the inner house This is done by 
closing off the suns pace to the inner 
house first thing in the morning. 

The sun$pace r however^ remains 
open to the outside to avoid an excess 
heat buildup. At this point, the sun- 
space acts as a protective overhang and 
shading device. Bees use the sun is 
higher in the sky during most of the 
summer, the direct penetration Of the 
sun into the interior of the house is 
reduced drastically. Again the sunspace 
acts as a buffer w separate the house 
interior from the outdoor temperatures. 

During these heat spells, you must 
remember to leavo the vent to the attic 
open to allow the intrinsic heat— that is, 
heat from cooking, hot water, lighting, 
appliances — to escape. I| may not seem 
like much, but in summer it is critical. 

Summer night 

How w@ll a house maintains comfort 
during the summer day is usually deter- 
mined by how well it was prepared the 
night before. The cooler wo can make 
the house during the night, the barter it 
can absorb heat the next day. 

Conveniently, this capability is built 
imo the design. The same ventilation 
system that captures daytime breezes 



while exhausting unwanted hot air can 
transfer the greatest amount of cool air 
into the house during the night.. This, in 
turn, will offset the heat buildup during 
the next day. 

Between the accelerated evening 
cool-down, the enhanced ventilation, 
the shade provided by the stmspace, the 
efficient exhaust of unwanted hot air 
and the use of a ceiling fen or two, the 
cumulative effect is that the house will 
withstand much more exposure to heat 
without, becoming unbearably uncom- 
fortable. Of course this capability is not 
infinite. There are some climates that 
require backup assistance in the form of 
room air conditioners. But even in those 
cases, the need to run those appliances 
will be reduced greatly. 

A word about autumn and spring 

Autumn and spring are usually ig- 
nored in the scheme of super-efficient 
houses, and chat's too bad because in 
most regions they comprise half of the 

(PiftiXf? Him ta page ZdtfJ 

ADDITIONAL INFORMATION 

Far dww wjuiLing mom mfDnnjL::>n, Tun* Srtulh 
nffr-ra a plain buoi ($1 2] dsiJ * dfcsfc^fi mantl-al 
(JZ4.95J Tlw plans EkhxX ibowa Ids iw-ssive wUtr 
system incorporated in 10 different from*- Thu 

mnnunl LrnFrnrd«fd far Lhasa vwfru wufh Ed dtiSiyri th&ir 
envn hPLisu, yLYiti £iep-fry-sCfip LflHftiCtfCMU CftTQUtfh 

drawuxjb clwu and dear calculi ions &nh m 
a valiant from Tom Smith. flofc SfrS-PM. Eh*l Hamp- 
ton. PA 1 13337 



If you like to build things, 
NRI con show you how to 
make money building homes* 



Get In on the 19Wn building boom . Leam la In 
a building cflirtriciw 11 home in your spore 
time with NUTi Building Construction Count. 

Within the next ten yrtii, r hi* country 
will need 18 million new homes . . . tusrf ihe 
contractors to build them. You can be a part of 
that building boom by preparing yourself Id be a 
building! CtMltFPCfor. No experience needed, we 
teach you everything you need to know, get you 
ready for management and supervisory jot* or 
even your own bus knew, 

Learn to Pfliktand Bead Plan*. EaUmate Coats 
We nan you right at the bcgtaokng K wkh key 
lessons on site selection and planning Then, ynu 
learn to lay out a home, read blueprints, and 
estimate costs accurately. Working with a com- 
plete set of plans for an NRI energy-efficient 
home, you get Experience tn every stage of 
amtaKtim. 

Learn How to Hire and Supervise 
Subcontractors 

YouVf trained to work adth all the trades 
You kam the basics of carpentry, masonry work, 
electricity, plumbing and heating, and more. And 
became you know what It lake* to do the lob, you 
know what to look for when superdilng and 
inspecting. 

Hands-On Training Bail! Around 
Energy -Efficient Home 
You learn better because NfU training kg 
practical training. You get over 100 actfoii pref- 
ects from scale-model construction to building 



actual foaming section*. Lessons snd project* ate 
coordinated with a eunlemporary energy-flfivifinT 
home designed especially for NRI. You keep ihesf 
plans to build your own home or aelecl frorti more 
than $0 low-cosi optkmaJ plans. You even gel 
samptes of building materials and hardware so 
you form* ho* te tekf-T and use them correct by 
Get all ihe Fads on this big new ca-reer oppor- 
Eunily. Send I fie coupon for your frsy l opy of 
NRTs Building Construction Catalog 
showing the grow th and Future of the 
building Industry, all projects, 
and descriptions ol all lessons. 

If coupon has been 
removed, write to NKE Schools, 

Wisconsin Ave,, Washington, DC 20016. 
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SOLAR SIMPLIFIED 

tCamitnwd from pa$t* 14?) 



year. True, they are relatively mild, but 
there are a few things worth noting. 

The first is the use of west-facing 
windows. This is considered a no-no in 
tradition#] solar textbooks because 
west side windows trap unwanted heat 
during hm summer afternoons. Howev- 
er, the problem can be greatly mitigat- 
ed by the use of drapes or blinds and 
the benefits are worth the trouble, 

In auLumn and spring, there are 
many limes when a house is marginally 
comfortable In the early evening. The 
added solar heat offered by west win- 
dows can be just enough to make the 
house naturally comfortable well into 



the evening. It may not seom like much 
in actual quant ides of heai r but it occurs 
at a very strategic time of the day. 

So, all in all. I believe this system 
gives far more while using far less than 
any design | r ve seen. It should be 
emphasized, however, that this design 
is not a shortcut around good, sound 
construction practices. It is necessary to 
insulate — not supertnuul ate — every 

area in the wails and celling, no matter 
how small. And you must seal against 
air infiltration with appropriate caulk- 
ing and weatherstripping and by using 
one of the new house wraps, such as 
DuPont's Tyvek. Staple the house wrap 



to the wall sheathing before installing 
the siding. 

Now you may understand why I re- 
sist calling this cottage a passive solar 
house. It's much more than that. It does 
have solar gain and heat distribution, 
but contributing in equal parts are: the 
warmth of the earth, good ventilation 
design, high-quality construction prac- 
tices and. finally, the idea that living in 
ideal, natural climates is far superior to 
Living in artificial ones. In the process, 
many of the old solar rules may have 
been broken, but it seems to me that 
many of them were made for exactly 
that purpose. IW 



Passive Solar In Perspective 



The energy crisis of me early 1970s 
started 10 years of experimentation in 
home building. During this time, archi- 
tacts and home builders proposed a 
variety of solutions to the problem of 
high heeling costs. 

Proponents of passive solar energy 
banked on ihe capacity of large ex- 
panses of south-facing glass to provide 
all, or almosl all. of ihe heat the occu- 
pants In ihe house would need. A stor- 
age medium, like masonry walls, would 
hold the excess heal lor use at nlghi or 
on cloudy days Early enthusiasts of 
solar energy believed that the combina- 
tion of glass and mass would become 
standard throughout Ihe housing indus- 
try. Bur their forecasts fell on deaf ears. 

home buyers tended to shy away 
from passive solar houses because the 
homes — especially the early solar ma- 
chines'' — looked different from other 
houses. The solar solutions some build- 
ers proposed called for totally redesign- 
ing Ihe standard house. For Ihe most 
pari, consumers did not accept the 
drastic changes. 

In a survey conducted in 1 992 by the 
National Association of Marne Builders 
(NAHB), builders said lhal solar compo- 
nents — ihe glass and mass— added too 
much to the cost of a house and that 
there was a general tack of confidence 
in solar. Still, enough people purchased 
passive solar houses to keep the solar 
enthusiasts going. The limited accep- 
tance, however, forced architects and 
builders to refine solar designs and try 
new ideas. Some ventured to the oppo- 
site end of the energy spectrum and 
started building supenneulaled houses 
with as much as Ft-70 In ihe ceilings and 
R-40 ih Ihe wall®. 

According to John Spears, a housing 
researcher with the NAHB Research 
Foundation. "The designs of energy- 
efficient housing are coming lo a com- 
mon ground between strictly solar and 



strictly super! nsulated. The trend today 
is to build houses that receive a moder- 
ate amount of solar energy and al the 
same time are well insulated- This al- 
lows lor iradilional-looking homes that 
donl scream. 'Hey, I'm solar*' " 

Just such a balance is seen in a solar 
program sponsored by Northeast Utili- 
ties (NU). a group of utilities lhai serves 
Connecticut and western Massachu- 
setts NU asked local architects to Cre- 
ate energy -eflicienl structures in the 
style of six traditional designs: Cape 
Cod, Colonial. Country Classic, Raised 
Ranch, Ranch and Sail box. The archi- 
tects could add any energy-sevmg op- 
tions they warned as long as incremen- 
tal cost increases due to these 
components had a payback period of 
seven years or less 

The utility was hoping for six different 
energy solutions, but instead found all 
the architects were thinking along ihe 
same lines All the houses had higher 
than average insulation values— fl-25 
in the walls and R-3fl In the ceilings — 
but noi levels that are Considered super- 
insulated by today's standards. They 
also shared— in venoue degrees — the 
following: foundation Insulation, air-lnfit- 
iraiion barriere, double glazing with 
nighttime insulation, or triple, and in 
some cases quadruple, glazing. Bui 
mosl notable was lhal none of the 
houses had large expanses of glass: 
The south-facing solar glass equated no 
more than 10 percent of the building's 
total floor area, 

The NU designs counted on the sun 
providing only a moderate amount of 
energy: the rest of ihe savings would 
come firough conservation. The tola) 
energy-saving potential of these homes 
Is claimed to be between 40 and 53 
percent of the energy used in neighbor- 
ing conventional homes 

So. by raising insulation levels, plug- 
ging energy leaks with weatherstripping 



and caulking and by installing good 
windows and doors, builders can make 
it possible for homeowners 10 save a 
good deal on purchased energy without 
radically changing the outward appear- 
ance of a home. 

Spears says that passive solar build- 
ing manuals have always stressed the 
importance of lhasa conservaiion mea- 
sures But only recently have they been 
given ihe credit they really deserve. 
Furthermore, these methods are 
straightforward and reliable, which 
make ihe idea easier lor builders lo 
adopt. And because me houses look 
traditional, home buyers are more likely 
to accept th em. 

In fact, ihe NU models are having 
some remarkable success among po- 
tential buyers. Over 4000 people toured 
two models— in a 2* weekend period — 
that were open to ihe public as pel ol 
the program And ctase to 30.000 peo- 
ple have purchased The Sotar Home 
Pfenbaok a publication that explains 
the six designs. NU plans lo publish a 
new edition lhal will indude two more 
designs- For more mlarmation, contact 
Northeast Utilities, Operation Solar, Bor 
270 Hartford, CT 06141. 

Speare also points out thai buyers 
Can still find 'Tradilignal " solar homes 
those with lols of glass and lots of mass 
In fad. Ihe newer trends discussed here 
represent a consensus of opinion 
among researchers more man aclual 
preferences of builders and home buy- 
ers. Yet many architects and builders 
seem to be moving tn the new direction 

"People don’t want to uve in energy 
systems," says Donald Watson, an ar- 
chitect from Branfordi, Connecticut, who 
designed a house for the NU program 
"They want to live in houses. After to 
years, we've ended up with some pretty 
straightforward designs and any builder 
not using mem is doing a disservice to 
his clients.'' - -David Eaton 
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(oculw'cod>i Home Autobody Repair Shop 



Body Solder: The Permanent Panel Repair 
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Spot Weld Perfectly In just 6 Seconds 



Body colder makes a permanent professional-quality ntp&u that 
won't emek, lifts of shrink. Easy to apply w ! ith a household propane 
torch and can be shaped to any contour Great on pea rch panel* , scarps, 
and edge work. Accepts paint jus! like shcetmcia]. E'ai more durable 
than synthetic fillers. The craftsman's method still used today by ihe 
beat body shops, restorers — even by auro manufacturer*, The com- 
plete kit include* four V 2 Jh. sticks body ■snider. 2 paddles f |lb. tallow, 
Vt lb. tinning butter, body file with bnldcr h and PREH instruct inn 
book '"Auto Body Bolder" containing >D pages, with aver 50 illustra- 
tion* (the most Complete source of body solder iechm-qu.es available! i 

P'67 3r0 Home Craftsman Body Solder Kir ... - 15S.O0 

064f>O Extra Slicks 3i>-7E) flody Solder j lb 4 LSQea. 





The Sure Way to Kill Rust. 
f *t\ r Eastwood's Sandblaster, 

When tusf cm* deep , The on ly way 10 rii it 
/ f '■ ' out completely is wish a iandh litter. With 

F ihqu lands snld> our sand blatter is field - 

proven and cost -effective. This tool will Ice 
yon do the jobs you once had others- do: Dis- 
pose of wm t scale, paint and corrosion in 
minutes. 

The Eastwood professional sandblaster 
package includes our all-metal, power gun 
(same as used on our larger units), ten-TooL hose* 34" pickup tube, spare 
nozzle ami del li led. instructions. Just hook up rot one H.P. compressor,, 
insert the pickup cube into dry s*iwl or other abrasive and you're ready to 
go. The blaster's sue non head draws abrasive easily. Mo surging. No 
skipping. 

Tbree nfstea lions, in one: Sandblaster, liquid blaster* air gun. With 
degreasing solutions, you can use iv to remote buildup nn engine* and 
plfTS Also get a hLgh-veLocily flow of air to dry or dean par tv. All spare 
parts are available through eur catalog, 

08512 Sandblast Gun . * * Slfl 9* 

OPTIONAL: Sandblast hood with replaceable lens, 
mw Sandblast hood and lens $] 9,9S 

Sheet Metal Bender for 
Making Body Panels 

This is a scaled-down model of 
an industrial brake lor fabneat- 
mg sheet meial parts requiring 
dean, smooth bends Will form 
9E P angles in 20 gauge up to 
IS* wide. Bend* heavier gauge 
meial in smaller widths. Great 
for reproducing body panels^ bores, 
covers, eie. All-aluminum construction. 

Bolt* rvr screws co your workbench. 

462*0 Sh«i Metal Bender 

&62* I Set of Clamps „. + i **, + **< * . . . « I 

Eastwood Kibbler Cuts Body Metal Fast 

Our nib bier Cuts straight 
tines. Curves — any shape you 
need. Leaves A JlaE, no distor- 
tion. burr-free Finish. U^es les* 




ARC FUSES METAL 

MAKE FAST DISTORTION FREE WELDS 

Spot welding ha* some distinct advantage*. It's very fast - a few 
seconds for a sound weld. Because ibe heat ss confined EO A small area (the 
Y* m dm. electrode) it avoid* warpage or distortion. Allows for accurate 
control Thai kts you make consistently uniform welds. 

EASY TO USE - EVEN FOR BEGINNERS 

Become a pro in iust a fc w minutes. Hook it to the electrode holder of 
your arc welder [set at io amps; and ground tn car body. Just pull back 
Ehe irigger to retract electrode, line up weld point and pre*s head against, 
ihe metal. Metal must be free of paint, rust or grease. Release the [ rigger 
and allow the electrode to contact the metal and glow for 3-2 second i- 
Then raise the electrode with the tngger and allow an arc lo forma molten 
puddle of metaE i always use welding goggles- or shield), Each weld takes 
about 5- 6 seconds Automotive manufacturers o«d spot welds to build 
your car and you can restore il with the same authentic technique 

CONVERTS AN ARC WELDER TO A SPOT WELDER 

It welds any Steel between 18-26 gauge. (Auto body steel met? I U 
between IB and 22 gauge). Ideal for welding replacement panels, floors, 
brackets* clips, braces, channels „ etc U'elds from one side so it ran even 
dn blind panels that ordinarily Cm’ l be spot welded Comes wilh I wo 
pressure heads — four prong for control on flat areas and EWO prong for 
reaching into edge and recess work. Proper replacement electrodes avail- 
able through EasTwood Gun comes complete with connection wire, 
Spa-EO ekcTfftde. 2 pressure heads and complete instructions. 

44355 Spot Weld Gun , . , WM 

44121 Package of LO extra electrodes . , (9.75 

44167 Weldievg Goggles ... %*M 



TO ORDER CALL TOLL FREE 

1-800-345-1178 (2IS) €44-4412 



90 DAY MONEY BACK GUARANTEE 
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effort than ordinary snips. 

Chromed steel const ruction with 
cushioned vinyl grips. Cutting 
jaws made of heat-treated tool steel Will till up EO IB gauge steel and 
16 gauge aluminum. Jaw* replace easily after long, hard use 

06281 Kibbler *29.95 

06284 2 Replacement Blades r . . . S 9.95 £■ ihiE^iMiiiQrftnp. i-n* 



Packing and Eiuinntrtd lletiv^py thu|c If yn-ur order is; 

H CO (V J0-C0 ■ '* Sfl- WOI 1i> 40 011 - AH -VMJI In tVLH5 - -fl ffl! ^ 

J(l 0| to V} I Vi ■ 91 « i1| to SO «1 . S4 91 7*U| UiJ up ► * 

□ Send me yn>ur catalog — >2.00 i 

□ Chick EjKkttfd TOTAL s 

VISA V MasrcKjrd □ CO.D Add £2,75) 
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EASTWOOD COMPANY M jXd , “ dr ' hra 
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Home 
Temp By 
Telephone 

Phone-Slat prole eta home, cottage, 
greenhouse-, bam or business *hen a*ay 
in Cfttfeh. cm temperalure by fihone 

to avoid rrfteifr-yp*, inspection trips 

Write or tan r&r Pfee roller end ordering 
iriforiniTi-Dn- Pftent-^al, Son iU3Sa, 
Lansing, Ml 44901. [517) 3.21-OW1 
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HELP PREVENT 

DANGEHOWS 

ROU-AWArS,., 



With our unique, 
collapse wtieef 
stop A mast for 
every car. 

Ideal For Can, Pickups. Bodi TraTIc-n. 



TO ORDEP. CALL OH WHITT 

GRAND MARKETING 

PO. Qox 2UE456. Mpli . MN 55420 

1406 - 226 - 42*2 1612 ) 480-2922 



PETROm NEW ERA CARS 

tContinitiHi from p&go 

and final assembly under one roof; sort 
of a latter-day vers ton of Henry Ford's 
Rouge complex. The plant will employ 
up to 6000 workers to turn as many as 
500, Q00 cars a year at the outset. 

The Saturn prototype that GM has 
displayed is fairly conventional In de- 
sign— no exotic materials, no innova- 
tive designs to speak of. The Cavalier- 
size subcompact is a 2-door notchback 
coupe powered by a fuel-injected r alu- 
minum-block l .9 -liter 4-cylinder engine 



for- a tiny van- wagon people mover and 
perhaps either a notchhack 2-door or a 
sporty/performanee hatchback. 

Tha look will be aero, bin other than 
that, Rybicki will say only that the 
Saturn cars '‘won't look Like anything 
E hat's on the road now." He implies the 
styling will be more revolutionary than 
the engineering features. 

As far as Saturn manufacturing tech- 
niques go, weVe hoard that the alumi- 
num-block engine will be cast using tha 
losHbam process, although the engi- 
neers have been having some recent 
problems with that system, and may 




GM i SaiLifn prototype has th* formal' rp0fTlrn» typical of so many GM models. The 
CavaJier-sFze car has a 1 9-liter aluminum Four with fuel Injection and fwU. 




Chryiler'j Liberty i prototype is a Colt-sized hatchback with a plastic body and a t. 6 -llter 3 - 
cyllnder version of r he Mopar 2 . 2 -lftw Four. Styling has Honda overtones 



driving the front wheels through either 
a conventional 5- speed manual or a 4- 
speed automatic overdrive transaxle. 
Inside, the prototype features one- piece 
foam bucket seats, with iruam merits 
clustered in a pod behind the steering 
wheel and the sound system and cli- 
mate controls in a freestanding console 
between the front seats. 

Don 1 ! be fooled by the styling of the 
Saturn prototype. GM Design Vice 
President Irv Rybicki hints, "If you like 
the looks of (the prototype), wait F til you 
sea the real Saturn car when ii goes into 
production." Rybicki says there will be 
three or four body styles, with stag- 
gered introductions. First up will be the 
4- door notchback sedan and maybe a 
hatchback coupe, probably in the 1989 
model year. Six to 12 months later, look 



switch back to a more conventional 
method. It wouldn't be too surprising if 
something as mundane as Olds's new 
1 6-valve 2.3 or even Pontiac's old 2.5 
Iron Duke winds up in Saturn instead. 

Two new transmissions are being 
developed for Lbe Saturn: A 5- speed 
manual and 4-speed overdrive auto- 
matic. both relatively conventional so 
they can he built cheaply. Same goes for 
the structural design; No costly compos j 
ita bodies over space-frame chassis, but 
merely simple stamped steel panels 
and conventional unitized design. Rig 
gest innovation is the so-called "modu- 
lar assembly" — subassemblies like in- 
strument panels or real 1 suspension 
modules will be built at substations, 
then sent to the final assembly line for 
installation 
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GM also talks about using flexible 
automation (program ihe computers so 
machines can perform several lasks! 
and machine vision (.robots with video 
cameras that can actually see the parts 
they're working on), among other ad- 
vanced methods. Also, computer con- 
trol of inventories, quality control — 
even payroll — all tied to a central sys- 
tem that can be accessed from the 
executive suite or shop floor, thanks to 
the wizards at EDS. the electronics 
company GM recently bought. 

GM anticipates excellent fuel econo- 
my vvith Saturn: 45 mpg in city driving 
and 60 mpg on the highway. And Smith 
says Saturn, although it won r t be GM's 
lowest-priced car, win compete in the 
same market against such leading im- 
ports as the Toyota Corolla and Nissan 
Sentra. Bui he adds that GM, after iii 
launches Saturn, will continue to import 
even smaller and cheaper cars from 
Korea and Japan — including the Sprint 
(Suzuki) and Spectrum (Isuzu). 

Chrysler's Liberty 

Chrysler Chairman Lee laoocca, hop 
ing no doubt to cash in on some of the 
Saturn publicity, told Wall Street auto 
analysts that Chrysler would beat CM 
to market with an import-fighter of its 
own, dubbed Liberty. He showed ana- 
lysts a plasUc-bodied prototype of a 
Colt-sfcze 3-door hatchback, powered by 
a 1. 6-Ltter r 3-cylinder variant of Chrys- 
ler's 2.2-liter 1 Four, with mileage touted 
as high as 75 mpg. The car looked very 
Honda like from some angles 

The Liberty prototype uses resin- 
injeeted body (something like Lotus 
uses, but much simpler and cheaper) io 
test stronger, weight-saving compos- 
ites. The Liberty can also be built in 
modules, including the cooling system, 
front end (fendei^hood/griLe/'head’ 
lamps), instrument panel, rear hatch (a 
one- piece molding with glass and taih 
lights). Later, evsn the front doors may 
be built as modules. 

Advanced engineering features on 
upcoming Liberty-type cars are said to 
Include electronic power steering and 
automatic transmission, controlled from 
a central microprocessor. It's suggested 
that top-of -the- Line cars with lots of 
options and accessories will use up to a 
dozen microprocessors. aU multiplexed 
to save weight and complexity. 

Chrysler is relying more heavily on 
advanced technology from outside sup- 
pliers than GM, both in engineering and 
manufacturing. 

When laoocca visited Japan in April, 
he recanted some of his earlier Liberty 
hype. "I don’t think there will be a 
"Liberty" car, per se/’ he told reporters 
in Tokyo. Instead, he said, Chrysler will 
apply manufacturing techniques it 
learns from its Liberty project (origlnai- 
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No Selling, No Inventory . . . Year Round 
Cash Profits and YOU Set The Hours! 

Yes, ifteres a lot ot business waiting far them fin wiio can sharpen 
saws planer fences, tinier blades, wood chisels scissors axes 
an (t other garden, shop and home tools 
SHARP- ALL does all mese jobs quickly with precision 
and ai a big pjafii for YOU Vbu can be crime Sharp- 
ening Headquarters for carpenters buifders 
lumber yards lactone, home * a rush up tiob- 
byisis And you can siart ihis Mo nay- Making 
business for less Ilian $50 
FREE BOOK tells how to start your 4 win 
sparelime business wh-ile you are 5 Mil 
working at your regular job People 
bring initial work and payCash — over 
$\}£ at every dollar you raking in is cash prdlil 



Does The Sharp* AN Pay 
YOU BET 



JOIN THESE SUCCESSFUL 
SHARP- ALL OPERATORS — 

$ 1 00,00 a day 
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An Incredible 
Special Offer 
on Out 

Original 

Mini -Quartz 



Here's quartz accuracy made m America... al a price that makes the Savings 
incredible 1 Order your firs! movemenl lor $2.00 (Shipping and handling in- 
cluded!— -save $5.25 off the regular price! Addilipnal quanlihes are just $2.90 
each, plus only 10% lor shipping and handling. They're factory-new and guar- 
anteed for 3 years! You'-ll also gel a FREE PAIR of brass hands wiin every 
movement (call our toll Tree number for style ol hands available on larger 
quantities^, plus our Color Catalog and '‘Cloekmaking Ideas' pamphles. Order 
by mail or telephone. Bui don't delay. ..we must have your order postmarked or 
phoned in by October 30, 19B5. Sorry, no foreign or C G.D. orders. We reserve 
she right lo term mate offer earlier if supply is depleted 
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iy called Concept 90 when ihe project 
was begun in early 1983) to cut costs of 
its other new- car programs, including a 
subcompact line planned for 1989, 
code-named Z-body. The goat of Liber- 
ty, he added, is to learn how to slash EG 
to 30 percent from the cost of building a 
domestic car by using new materials 
and methods. 

lacocca said 'The urgency of (Liber- 
ty) is to try to build a car-*— we didn't say 
what car — and, through new manufac- 
turing processes, take $2000 (in cost) 
out of the average car/' 

In May, Chrysler showed the same 
prototype to its shareholders at its an- 
nual meeting in Anaheim, California, 
referring to the car as ‘'Liberty 1." 

"Our goal is to build it in America." 
noted lacocca proudly — although his 
public relations people a month earlier 
insisted that the prototype was "an idea 
car that's part of the Liberty project . . 
not the Liberty car." Liberty, in fact, 
was not a car at all, they admitted, but 
basically "a project" to Jeam '‘how you 
can efficiently build a small car in the 
IX5~ to compete with imports " 

Confusing? Certainly. Facocca added 
fuel to die fire at a press conference in 
Korea, where ho observed: "Liberty is 
an advanced development project thru 
will develop into a car or series of cars 
around 1 989 or 1 990. Where we might 
he building those cars in 19B9- r 90, 
Lining the best of the Liberty concepts, 
depends on the strength of the dollar. 
There might be a great deal of it built in 
the Far East, soma in Korea and Japan, 
hopefully much of it in the U.S_ PI 

Chrysler meanwhile has asked its 
Japanese affiliate Mitsubishi to ship it 
up to 200,000 subcompacts a year r 
including 1 -liter minicars, and will 
jointly produce sporty small cars de- 
signed by Mitsubishi in a new U-5- 
plant in 198-i-L lacocca also has speculat- 
ed that Chrysler'^ new parts-buyi ng 
partnership with the Korean conglom- 
erate Samsung could lead to small-car 
assembly in Korea in early 1990s, 
Those Asian ventures cast further 
doubts on whether Liberty will ever 
become a hill -fledged car ]lne P or simply 
remain a development project. 

Ford's Alpha 

Similar doubts linger over the future 
of Ford's Alpha project, although Ford 
officials say they've already begun in- 
corporating elements of Alpha's ad* 
varsced manufacturing techniques — 
modular assembly and so om — in some 
of their newest cars and plants, includ 
mg St. Louis (Aerostar) and Atlanta 
(Taurus/Sable). 

As for the Alpha project itself and the 
prospect of building a total car, Tt r s 
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mainly a paper program right now/' says one Ford market- 
ing official. Another describes Alpha as ,h a fundamental 
approach to designing cost^campetitSve small cars* as well 
as our factories of the future, incorporating leading-edge 
technology." 

Paul Guy r director of Ford's Manufacturing, Engineering 
and Systems office, says AJpha "will lead to major changes 
in the systems and design procedures we use. lt F s a re- 
examination of the whole process of designing, manufactur- 
ing and marketing our products." Guy said che Alpha 
project was established in early 19S4 and now has 30 full- 
time participants, including members of the technical and 
strategic planning staffs. Eventually, design and manufac- 
turing people from Ford"s European operations will be 
assigned to the project. 

One objective of Alpha. Guy said, 'is to produce a cost- 
competitive. high-quality, world-class small car, not neces- 
sarily a domestic small car.” Gur Alpha illustration shows 
Ford's next generation small car, which will include Alpha 
project techniques but will probably not carry an '’Alpha" 
nameplate. Guy added: 'This is a worldwide effort. The 
{Alpha) concepts and technology wlU be made available to 
all our worldwide operations." 

One exception; Ford has no plans lo include its Japanese 
affiliate, Mazda Motor Corp., in the planning of Alpha, 
although Mazda will play a key role in the development of 
other future Ford small cars. Mazda will supply engineering 
and parts for a new sporty suboompact Ford will produce in 
Mexico in 1 988, and it will build a high-performance, front- 
drive compact model for Ford in Flat Rock, Michigan, in late 
1987 that will replace part of the Mustang line. 

Far East partnerships 

Ford has also talked with Mazda and its Korean affiliate. 
Kia Industries, about importing a new 1 -liter mini car that 
Mazda will unveil this fall in Japan- Ford may buy a Korean- 
built version of the car from Kia in 1987-'B8 to slot below 
the Escort in the US. As with Chrysler and GM and their Far 
East partnerships, Mazda's growing involvement in Ford's 
future small -car plans could preclude Alpha ever develop - 
ing into a formal car tine. Regardless of the fate of Alpha and 
Liberty, a key Ingredient of both projects (as in G M's Saturn 
program) is to develop new ways of designing, engineering, 
building and selling cars that are faster and cheaper than 
the present systems. 

As Dr. David Cote, director of the University of Michi- 
gan's Office for the Study of Automotive Transportation, 
observes: L it r s important to realize that the products 
themselves are not that revolutionary- The new processes 
will be far more Important/' 

In 1 984. GM produced only 1 1 */z cars per employee each 
year- Ford built 16, Chrysler 18 3 ^, and Toyota an astound- 
ing 66.7 cars per employee! So Detroit has a lot of catching 
up to do. Says Cole: ,4 A1I the companies expect to employ 
some leap-frog' technology in both hardware and electronic 
integration on the shop floor." The new processing systems, 
he adds, will be ‘Tar less labor-intensive than anything 
wo J vo seen/' which will help reduce production costs. 

Manufacturing efficiency 

The automakers hope to bring the manufacturing engi- 
neers into the development process early to ensure that 
manufacturing efficiency is considered in designing the 
vehicles. Suppliers will work closely with designers and 
engineers— traditional partmakers like Rockwell and Eaton; 
newer, high-tech firms like Motorola, IBM and Hewlett- 
Packard: and materials experts like DuPont and 3M. 

Just how successful these efforts are in integrating new 
systems and technology and reducing costs will determine 
to what extent all three domestic programs — Saturn, Alpha, 
Liberty — will be true import-fighters. JM 
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by Richard Kruger 

l just bought 1 0 truckloads 
of Wilson satellite tv sys- 
tems at rock bottom 
prices, and I have to 
move this product be- 
cause I need the room! 

THOUSANDS 
SOLD 

NATIONWIDE 

Thousands of these Wil- 
son systems have been 
sold nationwide at over 
$2400 per system. Now be- 
cause of my excellent buy you 
can have this same top quality 
system at only $1 1991 That’s exactly 
1/2 off. At this price, stock will be de- 
pleted quickly, so Order now. 

*1199 

1 0’ available for $100 more 

THAT’S 
1/2 OFF 

SO HURRY 
ORDER TODAY 



Sland not 
included 



RUGGED CONSTRUCTION 

This exciting system includes all parts neces- 
sary tor completion (except mounting 
pipe) and can be assembled in less 
than a day. 

You will receive a beautiful 9 foot 
diameter perforated antenna, 
designed to blend with any en- 
vironment This commercial 
grade, galvanized dish comes 
complete with a true polar 
mount for easy tracking of 
all 16 satellites. 

REMOTE 
CONTROL 
CONVENIENCE 

The Wilson YM 1 0OO satel- 
lite receiver is an infrared re- 
mote control unit designed to 
a I low you access to all channels, 
_ a udio a nd volu me controls from the 

comfort of your easy chair, This totally solid 
state unit is manufactured in Japan by 
commercial radio manufacturer Yaesu 
M usen, ut II iz ing only t he finest i n electronic 
components. 

The low noise amplifier is the high- 
est grade 85” K unit available to en- 
sure premium quality video Also 
included is 100 feet of matching 
cables, feed assembly and complete 
instructions. A toll free toubie snoot- 
ing hotline is available for any instal- 
lation questions you may have. 
Complete video installation tape 
available for Beta or VHS. 



MONEY BACK GUARANTEE 



if you are not 1 00% satisfied with your 
product, simply return the product in Its 
original cartons within 30 days of pre- 
paid purchase, for a courteous refund 
Warranted by WMaon Microwave Systems, 
Inc. ^ 
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TO ORDER CALL TOLL FREE 
1-(800)-558-3474 “ B 

In Nevada rail 1 (702) 736-6606 

Open 7 Cays- - Hour* 7 am to H pj n. PST 
By mail send loaddr&u below. Cfedttcard* monsy ondwa, bank 
ctiscfc, earthed wir& imnsfors processed immediately. Pergonal 
or company checks raoutra IS day*, All eytiemv shipped by 
cctfnmGrt COO freight 



distributors , 2200 Patrick Lane #27, Dept. 10, Las Vegas, NV 8911 9 






Here's a common sense guide to the new thinking thermostats. 



T he homeowner trying to 
pick a thermostat today 
Is much tike a kid: in a 
randy store. There'S just 
too much 10 choose from 
Computerized* programmable, 
solid-state. efficient or 

just plain “smart"— there are 
literal ly hundreds flf thermo- 
stats on the market, using the 
most up-to-date technology to 
help save you energy. The than 
on page 158 lists some of the 
major brands available and tells 
whet each will do. 

Faced with all this sophistics 
cion,, it's sometimes hard to re- 
member that an automatic ther- 
mostat's job IS essentially a 
simple one: to turn down your 
home's heating or cooling when 
IF s not required and to turn it 
back on automatically when it is. 
Keeping that job in mind, 
though, can help you save mon- 
ey and avoid some unexpected 
pitfalls when you go shout se- 
lecting a thermostat. 

The reason an automatic ther- 
mostat can save you money is 
because a cool house loses heat 
more slowly to the outdoors 
than a warm house fwe'll be 
talking here mostly about heat- 
ing: during the cooling season, 
of course, the direction of beat 
flow Is reversed but the princi- 
ples involved are the samel . The 
cooler the house, and the longer 
the period of time it's kept cool, 
the mure you save on your heat- 
ing bills. 

You could if you wanted to, 
achieve the same savings with- 
out an automatic setback ther- 
mostat by simply turning dawn 
your manual themnostai when- 
ever you didn't need heat, and 
tuning it up when you did. But 



BY LEE GREEN 



you r d find yourself waking up to 
a cold bouse each morning, and 
coming home to a cold house 
when you return from work. 

Even under the least uptunal 
conditions, a setback thermostat 
is likely to save you some fuel, It 
will guarantee you at least six or 
seven hours of steeping lima 
tedualon even if you forget to 
turn back the heat before going 
to bed Besides, you can Cut 
back your nighttime tempera- 
ture to as low as 5fT if the heat is 
set to rise before you do — so you 
can avoid frostbite getting out of 
bed. 

An automatic setback ther- 
mostat's mam job is to provide 
the savings without the discom- 
fort. And what the thermostat is 
required to do to accomplish this 
job depends Upon yOw house, 
your heating system and the 
way you live. 

Dally setback cycles 

Turning down a thermostat 
doesn't really begin producing 
significant savings until the 
house has just about cooled 
down to the lower temperature 
you've selected. Until then, any 
reduction in heating costs dur- 
ing the cooling-off period wi ll be 
offset by a corresponding in- 
crease later while the furnace 
reheats the house. If your house 
takes, say r 2 hours to reach the 
lower setback temperature and 
another lYi hours to return to 
the comfort temperature, 
hours of the total setback cycle 
time will produce little energy 
saving. In other words, a cycle of 
less than 4 hour? or so won't do 
you much good. If your house 
can cool down to the set tem- 
perature and reheat within 2 



hours, then 3 hour? will be your 
minimum worthwhile setback 
cycle time. 

Generally, masonry homes, or 
home? with steam heat, take 
longer to reheat than those with 
hot air or hot water heat. And 
the length of time required will 
depend on how many degrees 
you lower the thermostat set- 
ting for setback, the heating 
capacity of your furnace, the 
outdoor temperature and how 
well-insulated your house is 
The simplest way to tell is to try 
it. Manually turn down your 
existing thermostat on a cold 
day, and time how long it takes 
the room temperature to drop to 
the new setting. Then, reset the 
thermostat and time the reheat 
portion of the cycle. 

The point of all this is to 
determine the maximum num- 
ber nf cycles per day that can do 
you any good. There's no point 
in paying extra for e thermostat 
Just to get more cycles than you 
need. Experience has shown 
that, for most people, a two^ 
eycle-per-day thermostat is ade- 
quate- If there's someone home 
all day, and you don't normally 
turn the heat down except at 
night, one cycle per day is all 
ynu really need 

Weekend cycles 

If you tike to sleep late on 
weekend?, or if you turn down 
the heat from, say, 9 a.m. to 2 
p.m. on weekdays but don't 
want to on Saturday and Sun- 
day, a thermostat with provi- 
sions for different setback times 
and temperetures on weekends 
is for you. There are several 
arrangements available on to- 
day's thermostats, varying from 
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the capability of programming 

eoch day of lie week separate- 
ly (summarized on the chart in 
the Day of Week column as 7 
days} 10 the simpler ones that 
offer only one combination of 
cycles each day (1). In be- 
tween arethe ones with which 
you program h weekdays iden- 
tically, but permit a different 
program for the two weekend 
days (5/2) and those that keep 
the weekdays on the seme 
schedule but let you program 
the two weekend days inde- 
pendent ty from each Other 
£5/1/11. 

Skip and vacation 

controls 

Automatic thermostats 
don't vary their routine. They 
don't have Sate parties, go on 
vacation, take days off from 
work or just simply change 
their minds about what's com- 
fortable. But you do. 

Since you want your ther- 
mostat to make your life easi- 
er, and not to dictate how you 
should live, it's important to 
have a convenient way to over- 
ride the thermostat's pro- 
gramming. if r for instance, 
them's a movie on the "Late, 
Late Show” that you don’t 
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want to miss, and your ther- 
mostat is programmed to turn 
the heat down to SS 1 " starting 
at 10:30 p.m., you might find 
yourself thoroughly chilled by 
the time " Casablanca” is over. 
Or. if you and your family 
decide to take a winter vaca- 
tion, your thermostat would 
continue switching your fur 
naco on and off at the same 
Limes whether you were there 
or not. 

You could, of course, repro- 
gram your thermostat when- 
ever you wanted it to depart 
from its normal routine, but 
reprogramming can be tedious 
and complicated. A much bel j 
ter solution is provided by the 
thermostats that have a simple 
skip control — to skip one 
change without affecting sub- 
sequent ones — and a vacation 
control- — to lock the thermo 
stat at the desired tempera- 
ture sotting until it's instruct- 
ed otherwise. 

□i fierent thermostats have 
different labels For skip and 
vacation controls: many in- 
volve several steps of pro- 
gramming. The chart lists 
those that lot you make the 
settings with minimum fuss. 

How setback 

thermostats work 

The number of cycles possi- 
ble per day, the presence or 




absence of weekend program- 
ming and skip and vacation 
controls are, for most people, 
the features of greatest impor- 
tance in a thermostat. There 
are some other important con- 
ssderations, dealing loss with 
what the thermostat does than 
will i how end how well it does 
them. Let's take a closer look 
at automatic thermostat;;. 

In its simplest form, an 
automatic thermostat is a 
clock-operated switch, chang- 
ing settings back and forth 
between two temperature set- 
tings at preset times. Tradi- 
tional mechanical designs, 
first introduced in the r 30s. 
Still work that way. Although 
today's mechanical thermo- 
stats are much more flexible 
than their early ancestors, 
they are basically electric 
docks with a mechanism for 
tripping a mercury Or snap* 
action switch 

Mura recently, the electron- 
ic thermostat, a child of micro- 
computer and digital-watch 
technology, has arrived upon 
the scene, and is grabbing 
most of the advertising head 
lines. The electronic models 
offer the possibility of much 
more sophistical ion to pro- 
gramming riming and contra! 
functions. But both types of 
thermostats have their ad von - 
leges and disadvantages 



The earnest mechanical 
thermostats used s. cooperat- 
ed clocks , powered by a pair cf 
wires separate from the fur- 
nace control circuitry. This led 
to 3-wire and 4-wire installa- 
tions, -as opposed to the 2 wires 
systems typical of nonautp- 
malic models. The extra wires 
made conversion from no-nan 1 
tomaiic to automatic thermo- 
stats a difficult one because it 
involved stringing wires 
through existing walls. 

When the energy crisis of 
the '70s created a renewed 
interest in replacing thermo- 
stats, the industry responded 
with battery-operated clocks 
on their thermostats: the bat 
teries automatically recharged 
whenever the thermostat 
wasn't calling for heat. These 
thermostats-tbey' re still 
around — require only two 
wires, so They made easy do-it- 
yourself installation possible 

Typically, a mechanical 
thermostat is programmed by 
positioning removable pins 
onto a rotating dial. Some wtll 
permit as many as throe cycles 
per dayj but none of the widely 
available ones allow different 
settings for weekends. 

An electronic thermostat re- 
places the clock mechanism 
with a solid-state electronic 
clock, and Eh? removable pins 
With a programming keypad. 
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lypkal 4*wlre heailng/coollng hookup: green, yellow and white 
wires go to marked terminals , red heat and red cod t erminals are 
jofn«f by Jumper wire. If your wires aren't. color coded, mark Ihem 
with tabs before removing them from old tbermostat- 



The ’"smart" operation and the 
memory of the electronic mod' 
el's microprocessor make pos- 
sible a variety of fancy fea- 
tures. Besides programming 
for weekends and vacations, 
they can even keep a running 
record of the energy you use, 
or computed turn -on times to 
adjust for varying weather 
conditions. 

Picking the right 
thermostat 

Even though setback tber* 
mostats aren't that expensive, 
they can be complex. It's im- 
portemt to choose one that not 
only suits your comfort needs, 
but one that will install and 
operate? without problems. 

Early bartery-equipped me- 
chanical thermostats had 
some problems with battery 
life and replacement availabil 
ity. This situation seems to 
have cleared up. However, 
some mechanl&al models, the 
Honeywell 6082 fur example, 
still operate on special batten 
ies that are available only from 
dealers. 

If you have a heal pump, 
keep in mind that heat pump 
systems present unusual prob- 
lems to setback thermostats, 
especially mechanical models. 
Because the process of reheat- 
ing the house after a setback 
often requires more heat than 



ihe heat pump can supply, 
most heat pump controllers 
will automatically switch In 
axpensive-to-run resistance 
strip beaters to make up the 
difference. Thus the net cost of 
reheating can easily cost much 
more than was savod by the 
setback. 

Several manufacturers pro- 
duce setback thermostats for 
heat pumps £ Indicated by HP 
on the chart) 

These thermostats, most of 
them electronic models, can 
adjust their programs to avoid 
inefficient operation. If you 
have a heat pump and are 
planning to install an automat- 
ic setback thermostat, make 
sure the thermostat you select 
is compatible with a heat 



pump We've noted the ther- 
mostats in our chart that are 
suitable for such service, nr 
which also are available in a 
heat -pump version. 

Electronic thermostats can 
also suffer some? annoying 
problems Many models, even 
though they incorporate a bat- 
tery to power their electronics 
and maintain tbn program's 
memory, use the power line's 
60-cyde frequency to time 
their solid-state docks (these 
are identified on the clian as L 
in the column headed Clock 
Timing) As a result, any pow- 
er outage, even a brief one, 
will cause the thermostat's 
clock to drift off the correct 
time. This situation doesn't ex- 
ist with mechanical clocks 



equipped with battery backup: 
The clock just continues to 
<hug elong on battery power 
during a power outage. 

To make matters worse for 
these electronic models, some 
beating system control circuits 
create their own power ‘"out- 
ages/' Many automatic vent 
dampers and zone-valved sys- 
tems cut the supply of electric- 
ity to iho thermostat during 
part of the system's operation. 
The result, to a thermostat that 
depends upon line voltage for 
liming, would be a never-end- 
ing demand for resetting the 
time-of day To avoid this, you 
must install a separate relay to 
isolate the thermostat’s power 
source horn the heating sys- 
tem circuitry. 

Some of the electronics 
(marked with a B on the chart} 
have gone completely to bat- 
tery opera Llon p with the timing 
circuits independent of the 
power lines. These avoid the 
problems associated with loss 
of power. The PSG Gompustat 
is one such model. However, 
like the mechanical Hon- 
eywell, the Compustat uses 
special baiterios- this could be 
a nuisance in case of an emer- 
gency failure. The other ther- 
mostats marked B on the list 
use commonly available bat- 
teries, a real advantage. 
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C. Delta Dare fytoo* 3A 
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G. Honeywell CT352 

H. Hunter Entergy Monitor 

I. Jade moo 

J. American Stabllis Cightai 
ft, ftobertshaw T60 

L Sears Thrift-F 

M. First Alert Autostat (square | 
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Another difficulty with 
some electronic units is the 
often peculiar logic required in 
program them. The Johnson 
TICK), for instance, requires 
you to Enter i he starting Tem- 
perature for each cycle, not the 
temperature you, wish to 
reach And the Quad Sue Mag* 
iC'Stat requires programmiog 
eq occur at the time you wish 
the cycle to change: If you 
want to switch on heat at, say, 
S a.m,, you must get up at 5 
a.m. to program it. 

Modifying programs usually 
calls for a review session with 
the instruction manual, and 
can take a good deal of time. 
The Roberts haw T60 r for ex- 
ample, requires five key- 
strokes to set the time, five 
more to set the comfort tem- 
peniLiire level, and B3 key- 
strokes to set the first day's 
two setback cycles, After that, 
you can either copy that pro- 
gram ro another day (lour 
strokes for each (ley), or use up 
to another 28 strokes for each 
day you wish to program dif- 
ferently. 



Heating system 
compatibility 

The major question you 



must answer when you're 
buying an electronic thermo- 
stat is that of compaiLbiliry 
with your hosting systems' 
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controls and circuttry. Home 
heating system controls are 
astounding ly nonstandard- 
ized. and some existing instal- 
lations — inducting many that 
work well — -arts riot only trib- 
utes to the installer's ingenuity 
but worthy monuments to the 
late Rube Goldberg 

Trying 10 manufacture an 
electronic thermostat adapt- 
able to aiL the variations is 
well-nigh impossible, Trying 
to write a comprehensible in' 
stmetion manual to cover ail 
the situations in which the 
thermostat would work well is 
just as awesome a jots Me- 
chamca.1 thermostats make the 
task a good dual simpler. If 
only because they're easier for 
both homeowner* and service- 
men to understand The elec- 
tronic models tend to he hard- 
er to adjust in order id cope 
with a healing system's pecu^ 
liarici&s. 

How car you be sure that 
the thermostat you choose will 
work with your heating sys- 
tem? That'S not always easy tq 
answer. Even the instructions 
supplied with the thermostat 
don't help much — they're 
packed Inside the package, 
and you generally don't get to 
read them until after you've 
bought the thermostat. 

Probably the closest thing to 
a universal electronic setback 



thermostat anyone has come 
up with is the First Alert Auto 1 
star — and that isn't really a 
thermostat at all The Autostat 
Is an add-on electronic timer 
Thai can be programmed to 
readjust your existing nunau^ 
tomatlc thermostat at prese- 
lected times- 

The Autostat comes m two 
versions: one for round ther 
mostats and one for rectangu- 
lar ones. Both versions are 
battery operated and com- 
pletely independent of the 
power lines- The Autostat can 
be programmed for two cycles 
per day. and handles week- 
ends with a 5/2 arrangement. 
Us greatest advantage, 
ihoughn is that if your existing 
thermostat controls your heal- 
ing system properly, the Au- 
tostat won't create trouble. 

Thu Autusiat Isn't without 
drawbacks, however- Since it 
attaches to your existing ther- 
mostat, the complete installa- 
tion can be twice the size of a 
thermostat alone— a possibly 
jarring note in your decor. The 
Autostat won't work with mul- 
tistage heating or cooling sys- 
tems, nor with boat pumps 
And the motor that changes 
the setting nn your old thermo- 
stat makes a loud whirring 

noise every time a setting 

change is made 

In general, virtually any 
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electronic thermostat will be 
compatible with your heating 
system sf it s e simple, l- 2 *ne 
system, and does not cut off 
electrical power t* the thermo- 
stat. Electrical interruptions 
can come from a fwnace with 
Spark ignition, electric vent 
dampers, zone valves or an oil 
burner witli a purge cycle. If 
you have any of these, use o 
thermostat that operates en- 
tirely by battery. 

If you plan to control both 
your heating and air condition- 
ing systems, be ?urt 10 choose 
a thermostat intended for 
these functions (marked H/C 
in the Comments column of 
the chart}. For a multistage 
heating and/or cooling system., 
select from among chose 
marked MS on the chart, 

If you're still uncomfortable 
about picking [he right ther- 
mostat end getting it to work 
properly, you can always have 
a reputable heating contractor 
do the job . A professional con- 
tractor can usually give you a 
performance warranty. 

If you buy the thermostat 
and do the installation your- 
self. and run Into a problem, 
call the manufacturer and ycuLI 
for help. Many manufacturers 
maintain toll-free hotlines for 
that purpose- Chances are 
pretty good, however, that you 
won't need any help. In fact, 
the only help you're likely to 
need — after you've install ud 
the little wonder — is remem- 
bering not to Turn down the 
heat before bedtime. PH 
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SHOOTS DARTS 
AND 

PELLETS TOOI 



IDEAL FDR STUDENTS, TEACHERS, 
ARTISTS AND HOURS OF FAMILY FUN! 



PROJECTS PHOTOS. PRINTS, STAMPS, 
SMALL INSECTS. SKETCHES, 
COINS, GEMS IN NATURAL COLOR AND 
TRUE TO LIFE ACTION! 

This BRAND HEW EPISCOFE PROJECTOR projects 
directly from snapshots, books, even solid ob- 
jects [ike coins, mineral specimens, etc. fine 
relied or and mirror system, HM density projec- 
lion lens that enlarges images up to 16 feet 
square r Rugged two-tone body end base with 
ceding vents and 'whsJF' aw itch. 

He. ism— Epiwope Projector S15.1S 

EXTRA BULBS FOR TOUR PROJECTOR UNIT ....52.00 



Takes Only 
Hood! No Squeezing Under Car— No Mess! 

Wow, if you can open your car'c hood— you can 
change the oil. Our powerful OIL CHANGER PUMP 
finishes the job in mere minutes. No squeezing 
under the car . . . no mess . done in ad Ei me, 
Pump aitathss to ter batten with alligator clips. 
Suction Tube goes down dip-stick tube — other 
end to bucket nr receptacle for disposal of old 
oil. Pumps up to 2 filers per minute , . , urn 
fir itself. 

No. 1120 — OH Chanter Pump 114.91 

SenT OfdE m ~ sTz T 

BOSTON POST RD. LAHCWMONT. N Y 10536. 
Include $1.90 Postage & HandUng. 



POWERFUL REPEATER AIR PISTOL 

FIRES 20 BB S 



nttUAMinUl 

No C02 Cartridges Required 

Exciting to handle ... all I he heft and balance of 
a real A5\ Authentic "cock and slide’' pump 
action. Powerful! Fires .177 Pellets at a muiile 
velocity of 17D Feet Per Second. Clip holds up 
to 33 BB r s. Fires Darts and ,177 PeNets also. 
Economical — no C02 cartridges required. A 
thrilling pistol for both target and varmit chasing. 
2 Safety Catches Weighs a hefty I lb.-3.pj, Maxi- 
mum Range 150 Yards. Not sold in N.Y„ or NJ. 

Ho. 227fl-Marl(sman Pistol mBS 

Ho. 2099-Bfli gf 400 BB's S 1M 

No. 2100— Box of 200 UT7 Cal) PilleU . $ 2.9ft 
No. 2104 — Bob of 12 Dartj ^ 4Jg 



FAMOUS EPISCOPE HOME THEATRE 



Get these professional advantages at no extra cost 
when you lake Locksmlthlng Institute training. 

BE A LOCKSMITH ! 




Learn the money-making art oi 
Locksmith! ng 1 Heme study with the 
famous Locksmith! ng InsM' 
tut-e Is like an actual ap- 
prenticeship... In your 
OWN well-equipped 
lock shop You work 
under a Masler Lock- 
smith fnatrudor, re- 
ceive your own eFecEric 



key machine,, locks, keys, parts, 
picks— alt at a price many grad- 
uates say would be fair for just the 
instruction! 

START NOWJ 

In mere weeks you can he ready to 
make money copying keys or in* 
stalling locks. Later, you can gel 
into even profitable areas of 
lock smithing Our course also if^ 
eludes a special uni| on Fire and 
Burglar Alarm Syslems— another 
Field wiih new earning potenital 



due to rising crime The institute, 
of course, can's guarantee you a 
job or income, but we have suc- 
cessfully trained ihousands ol 
man and women with ba&ic me- 
chanical aptilude in this most 
essential profession. If you can 
study el feast l hour a week* we 
can do the same lor you. Wflia us. 
It Qoufd be the key to a new future! 

Approved by N.J. Conv 
IKTi m i ss i° ner Education 
•4 state Approved Diploma 




^3 



LOG KSM IT M IN G INSTITUTE 

Established 1945 * Division of Commercial Technical instilute 
Little Fails* New Jersey 07424 
^3 C-r-. 



njoaO Q a-—Li*6 




SEND TODAY FOR FREE BOOKLET 
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erjclicdlls 3 i Aid I nr' I *ai 
nrutF sd tnChLi^J wi1*l Its- 
sn nt in my entire liltf - 

Adilindsi Qril. Jr., 
in**, Cilil. 



ifc T*e l-fii id fit, 
M rriJ ter-.£i Is jnd irt- 

W itruL,tari win 

EXCELLENT 
I i riiiy enjoyed 
the (.BdHimithinl t^rtt Am 
tplling i-n? Friindi about !Ht 
tdUffie, as It is we N wflfEh 
Ihr tuition " 

frJnk H. IlsVtipi, 
Hilt. Mich. 



TQ; Lock s mil hing Ina-lilule. Depl 110-115 



Little Falls, New Jersey 07424 



Please send FRl-E Op- 
por tumly Book lei and 

sample lesson ntale- 
rials No obi i gal ion Na 
salesman will call- 
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SURE CURE! 



Seals leaks, 
smoothes shifting. 

Look for the 
guarantee on 
the bright blue 
K&Wcaa 



K&W PRODUCTS 
R0- Bon 231 
Whittier, CA 90608 




DO-IT- 

YOURSELF KITS 



BUILD YOUR OWN GRANDFATHER CLOCK 
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Prices 
Starting 
Under 

l-ncaudm-B mcivwTtenl *nd dial i 

* Do-il-ydurS#ll CftSV 
krl, parti pfihcul 

* Fmished docftB 
•Solid 3 / 4 - hard- 
woods - black 
walrtuL Ctietry i oak 

» hmr \ oom quality 

■ Factory direct prices 

• Solid brass West 
Gecmark chiming 
movement 

■ Money back 
guarantee 

• FrampI shipment 
+ KD woodw&rkrng 

Mperitinctf 

neceiMry 

WRITE FOR 
FREE COLOR 
CATALOG 
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WQRLD^ LABG€ST M ANufACPuflEn 
OF rsFLAKDFATHf R CLOCKS 

btpf >?1f Err^MfCr 1 Iriduiariii Piarh 
FfcinhGfW AliMrr4, MS® * Phont ' Xt BfiB 71 ! 16 
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□ FmiBfwd CiccKs 
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Don’t pay. 



USE HOT AIR 



Dijn^ □ fiMjh rnil*nnr"Bi-.| 

pr-i#i tar briz+itn at dan^QH 

plHHiCi tram liHUiri 'Q 
Vou -Mn -npj-- 
|:IAiIil. i-jIij I i*i 0 LyLk 1 I 

||$iiL M-'OCirtlS. ■’WWOnjl 

■ nc hi>.,|+l-^ 4 j prnrt.,r |j. 

NOT JMB MJ.MD T 0 igL 

GHIBLI 

vmpu xwir^CALANQ 
CMl OH HITE mn HDCW^E W t? 1 



L -% 



brlan r whlEi 






GOLDEN GUNS (Canimued from pa-ge 1 1 0) 



Just whfii docommemorailve <3rrrii ^ctu^lly commemorate? In this case, It s the life find work 
of fidor John u/ayne. Winchester issued thli John Wayne silver engraved Model 94 In 14S1 
m part of a 300 unit set. Inset show? detail of the Model 94 s distinctive stock medallion. 



The 'presentation'' grade is finished m 
Coh Royal Blue, lavishly hand engraved 
with tasteful floral patterns and ernbeh 
lished with high -relief gold inlays. Ivory 
stocks, where they are allowed by law, 
and a glass case set off with Tyrol red 
velvet round out the presentation r cur- 
rently priced at $20,000. Ail three 
grades represent prime examples of the 
master-engraving and gunmaJting arts. 

But it J s not necessary to spend thou- 
sands to become a conunemoratives 
collector. The factory list price on a Colt 
$AA .45 revolver finished in plain blue 
and packed in a cardboard box is 
$699.95. For about $4 less you can own 
the same pistol issued in 1971 as one of 
5000 NRA Centennial commemora- 
tive^ or one of the 900 issued in 1970 
for the Missouri Sesquicentemtiai. 
There are still some decern buys for less 
than St 000, and there's still room for 
commemorative arms lo appreciate as 
an investment. The two pistols just 
mentioned originally sold for $250 and 
$220. respectively. 

A great deal of the difference in price 
will be determined by the nature and 
the extent of ornamentation engraved 
on the gun s metal parts. Lesser priced 
arms are often roll-engraved,, a process 
that transfers engraved characters on 
the rim of a disc to the gun metal as the 
disc rotls across ii under pressure. Etch- 
ing is the next level, and can be me- 
chanical or acid -solution, both of which 
allow more intricate scribing of Eettsrs 
and scrollwork. Hand 
engraving is by far the 
most cosily, and there 
are not that many practi- 
tioners in the field- 

The three rules that 
really count for the be- 
ginning collector and 
the veteran alike are 
"condition, condition 
and condition/' The fin- 
ish should be perfect in 
every way. with no 
signs of wear. Gold In- 
lays should be a uniform 
color all over the gun, 



without discoloration on backstraps, 
trigger guards or other places where 
handling is likely. 

The arm should never have been 
fired — nothing diminishes the value so 
fast. The presentation box should ba in 
perfect condition, and it should contain 
all the accessories that came with the 
gun — including special books, medal- 
lions, ammunition, cleaning tools or 
black powder accessories. 

Before you start collecting, get to 
know your local gun dealers a little 
bettor, and find out if any of them 
already deal in commemoratives. At- 
tend tho gun shows held in your region, 
and don't be timid about asking all the 
questions you want. Find a dealer you 
can trust. Make sure that if you're no v 
happy with the arm. you do n r l own it. 
Several monthly maga^nes can alert 
you to new issues. Vou may be getting 
in on the ground floor of what may turn 
to be a handsome investment. 

Bob Cherry likes to tell the story 
about the guys he plays poker with on 
weekends. He told them back in 1961 
when the first modem commemorative, 
the Colt derringer, came on the market, 
l 'Vdu know you guys should buy one of 
these Geneseo Commemorative Colt 
derringers for $27.95, because you're 
going to lose more than that tonight." 
Mot one of them would buy the tiny .22, 
now valued at $495. 

I guess we've all had opportunities 
like that. HK 




Colt issued this .45 caliber New Frontier in 1966 to commemo- 
rate the Abercrombie £ Fitch Co. department rtwe. The value 
of the Abercrombie £ Fitch commemorative issue has In- 
creased dram«rtlcaiiy in 20 years, from S275 when blued to a 
current price of itySQ, 
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NEVER RENT AGAH1 











folding utility Traitor 

NEVER borrow a 

traitor again either. 

NEVER even lake 

tip garage space 
storing onaE 



Mh[i a* Mtwi ill ll. E. □oparln'i+nr 
01 I POTI raftdlahien* 



The h«vy»du!Y Singed trailer Ihst f-aJda- up and itpnea in 3 fees of 
apace. Soldi aut Ed a big 4' * ft' half-tan traitor whan you need ill 
Fold to snuggle up against * gif age wall and take up jusl J ft. of space I 



CH«* 

Mt I h<Hj 

V 

HfWilt 



A Clan I UN.lv Trailer 






Saves time, space, money and work. ..it even 
saves wear & tear on your vehicle! 

?-wfcMl invtt tommtiMttd mi d MM H&Js*tillli*l Th*r *iK* F Tho a^agc omt r 

r^ijLi^r mUy m |h« pb cd irw gfraMom =3 whora to BCU* n. 1 h* G'WhHi Wanda*- 1 ii^ piami 

i?ii>aijf p:otj!t-Ti^ tosFp -and qu'CfchHoldi mown lor ipoco u. rq iic-sqa whan vOj'r-R dona *. big poorr, 
cirrp bM iw hauling ■ cEf^pacrabriii rrf jftvBy r« itamg' An* imc^-SH irm r*;! r.-iii. y&t o\t Jr*vi *n :.h: k 

HliH.r.MHj lifting inyiri.-Mj Wit wTwiii i^thl nnlij |rip P-.iilpi AT\ Whflr. hn.cugh - 

■ i Y fcldo uo. MWy lock*. i ' ----- 



Special Bonus Offer- 

Spi> * T- ! a youi iie>lti- h >K^n wfiuuH, 

I riminl UK* ue And n'i *™> m 1*1 M 
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**h .T-fe^ll ilHl wl w i fc png mnurrmg 
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of^urMir. Try ifm 6-Wh+*i Wg, H »r FRf F *1 ic- fcrtp n Put n to w* load if up *rd 

Tjwpnw* K?w rMiij and comparer -t fl-uroi II you'w not IDO**t h 
4wci hue a lull, co*np4flta nrlund including shipp ..^ and handing charjei 



Mli3l«d wch iL Mod ■^rfxjr I'adar 



Mali in ycnjr o«d*r lodav - l *'$ bush ' £ rod-S card b-jye- a 
*oflk HH-zn-Hcn iin Hobradka - anoaueTTT^ 



can also call Tdl-Fftii Zi- Nhya-a-dary 7 days a 
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Save at least 55H over average retail prices lor a comparable trailer. 
JUST 



$19999 

Thert IE55 tn#n enythlnj sampler 
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Free Catalog 
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Discover 
the newest 
in high tech 
ideas for 
your home, 
shop and in 

the office. 

Browse through ttio cotortul pag^s of our catalog. 
Chock full or uniqus and fasctoalinj value* tew ihe 
hobbyist, stu-oeni and educator Roaa about our 
many totoseopes thai will bring Halley's Comet in 
view tor Itns once-in-a-liletime avert, microscopes 
that range from pocket-size to 4-ofc^ect w: ootor 

enlargements you car make from slides in Jess than 
3 minutes in daylignt, hlgh-lech electronics plus 
an array oi arcade-eclwr toys. Also featured are 
products tor health and physical Illness, ard the 
unusual In nard-to-find useful Joels, designed to 
make jobs around the home and business easier 
and more enjoyable 

Wte today tor your f R£E copy. 

B H SERVING HOBBY l$T$ SINCE 194? 

O Edmund Scientific Co. 

□«pt ?1 03. 5211 E dscflrc Bldg Sacringion NJ 0B0C7 
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Vapor Car It Gets 
5 -Times Normal 
Gas Mileage! 



ouiki Vour uicru 1 

*l9h iu» prtcetl €- AeMoii rvpert* in?!vi6 mwp to 
35 mpa. tjr 4*1 Vi U olor Lod«*- W. Shotton 
from 1 1 , toil mp4, 3 SO VS CiMW; huS* **|n I . «Mwr 
vtUlcltli Wl gunint** jey'llitiwl dpuWtliWI 
NfnA> t^-T*mpCoh , oy urnl ii 'SHfo, Comped, FlM untH# hood 
Dual eyatam, ihtlan't dungt- ow. Low east mostly itock 
H*1t. ku*i* u*wij 5 *r"to.^ h|Mi rt tyjtit, m.ny 

m*takftliock. SvruTlB&Sl^tiH elul Pirfa Iflrtyl bir.iTitol ffliX 
into axhaud- heeled lubea-; W* vftpcn zed drawn into air 
kHee^eri*Teijuiar et*ta Op! jitiomatic hmhpqi* 

Ta«t ' m-t. Provide data, muLKlad. qbE Mow-Td Manual 
Tree Offer -mied act now* Send tortm* Hoed T-aar Appji- 
Miliyi. Hi iiiioeoe Report, Outrun** d*tpii*i 

T3 Carb R«t4«rch Cenlef, t HMg 
y Bum 1 Foyil, OK 74031 — i 



Super Go< Sever* 




NEW ttOPE! 
SLI PS OH IN 

NHIflfti— 

NO TOOLS 
• «aq»rve mlle s- HR Gal- i nstwhlyi 

■ MORE 1+ORSIPOWER1 FITS car*. TRUCKS 
- QUICK tn STARTS— EASIER PICK-UP 
Mptprtvterava ^uthji Hm mif-Kln mm ■nvaolion |u.S Pal^iE 
31 1 MSi Nor |uri a a r«J taew e*s i 

Al-mjitijLiciJ-v coimcli fmtrKli miAlura. iMtikng enSpoe 
bupfl i S Nr tei e^wy gn OH ewic*i (f*ng up 

FhPia.NiwR39« ffawlFarULH) 
n a A INOUSTRltl Dwt PINT | Rfct 

frHito ilHM DoiiWa Your 

SmilMifl Oram, HO 4J3M G*+ MHfagr 

*ya*t BQf*f -flu* Quyanto 



$1, 000’S WEEKLY 



Home Business Directory 
Exciting Free Details. Write: 

Box 201 9-PM 
New York, NY 10163 




WORLD-CLASS SUPER SEDANS 

fCpuNnusd f'nctm pjyp 95 ) 

noses with flush headlights that: make 
ih®m look l ODD percent batter. Sleep- 
er of the year is the new 86-bp. 1.9- 
litsr engine for the Escort and Lynx. 
The HO version of this overhead- cam 
Four has multiport fuel injection, good 
for 1 1 5 hp ( ii 5400 rpm and 1 1 5 ib-ft. 
of torque ft' 4600 rpm. Combined 
with the GT package (called XR3 on 
the Lynx), 5- speed transaixle, 3.73 
final drive ratio and 195/60HR15 
Goodyear Eagle GT tires, this is one 
fun car that's fast, agile and modern 
enough to have run away with our 
Pocket Rocket Comparison Test (page 
76, Aug, '85), had it been available 




Fuffiiac AdvanwJ Hadta Cone epl Adds full 
radio control W rh# tteerlng wheel hub, 



Biggest change in Ford's carryover 
rear-drive cars is the addition of multi- 
port sequential fuel injection to fhe 5 
liter VS, It's easy to spot because it 
incorporates a large and elaborate 
aluminum intake plenum Base em 
gines develop S percent more power 
(160) and 6 percent more torque 
(£80), but the HO engine used in hot 
versions of the Mustang, Capri and 
Mark Vll is down 10 ponies from £10 
hp last year Co £00 in "£6. Ah is not 
lost, however, because torque is up 20 
3b-ft. to 2B5, and the Mustang we slid 
around the test track felt just as strong 
as last year's. 

The ears have rt 

In what sound* like a successful 



ty loud speakers, widely u sed in pro 
sound studios and live concerts The 4- 
amp, 1 40-watt system features a Ford 
receiver and cassette player with 12 
JBL speakers r The clarity and re* 
sponse of the system is uncanny, espe- 
cially for high-quality metal tapes. 
This is one car stereo you'd want for 
your living room. 

New strategy at AMC 

Jeep, Che brand name chat doesn't 
even sound right unless you say 4 
wheel drive first, has taken a Fresh 
look ar che compaci pickup truck mar 
kei. Realizing that many of the trucks 
sold never see serious off read duty, 
AMC will now offer its first 2'wheel- 
drive pickup since 1947, The alt-new 
Comanche will, of cour&e r come in 
4wd as wall, with a choice of 4wd 
systems, either the part-time Gom- 
mand-Trac or ihe full -Lime Seloc-Trac 
both having shift- on-the- fly capabili- 
ty. A prototype Comanche was includ- 
ed in our 4 x 4 test last month (see 4- 
I’VhoeJ -Drive Pickups — Torture Tesi r 
page 84), 

In that encounter with the Coman- 
che, we found the truck to be a worthy 
member of the Jeep family, rugged 
and dependable wiihout being abu- 
sive to drivers. The hard facts of ibe 
new model show how well the product 
planners- did their job: It has the long- 
est wheelhase in the class at 1 19.7 in., 
the greatest payload (2205 pounds 
with optional suspension} and the 
widest double- walled pickup box, ai 
44 in. between the wheel houses. 

There are three engine selections 
for the Comanche. Most utilitarian is 
the throttle -body, fueMnjected 2.5- 
liter Four, a chopped version of the 
venerable AMC Six- For heavy hauling 
there's (he 2, 8 -liter V6 (sourced from 
ChevruleO and a French-built 2, l -liter 
turbodiesel Four. The TRI Four actual- 
ly outpow&rs the V6 117 bp (o 115, 
but the Six has an advantage in torque 
output. 

Three trim levels will cover the 




Corvette co<nvertlble r 
taught in a spy shot, goes 
into production at pres time. 



attempt to one-up Delco-Bo&a, Ford 
will introduce a new top-of-the-line 
Ford -JBL sound system in the ’36 
Continental. JBL is 
of the biggest 
names tn 



Comanche buyer's needs— the base 
Custom for commercial users, the up- 
graded X model and the decked-out 
XLS with snappy 
exterior graphics. 
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French cooking 

Low- profile AMC and its partners 
from Renault are quietly bringing the 
rest of the product line up lo industry- 
leading standards. For instance, the 
Alliance, Encore end Renault 
Sportwagon now carry a 5/50 Plus 
Limited Warranty (introduced last 
spring) , which covers oil required 
maintenance at no charge to the own- 
er. Items like sparkplugs and fillers 
even are covered, arid though the 
owner must pay for oil. AMC pays for 
the labor to have it changed- 

A 13 lance and Encore remain essen 
bally unchanged, though advances 
have been made in the electronics 
department, A 6-speaker A ecu sound 
by Jensen option is available for all 
stereo radios, and an Encore Electron- 
ic model has baen added. In this case. 
Electronic does not mgan a new type 
of powerplant, but rather a digital 
instrument cluster. 

Uprated suspensions, new interior 
trim and a bigger push for the Renault 
Sport wagon (the company's only true 
import) round out the AMC lineup at 
this point. But the company with 
America's lowest -priced convertible 
(the Alliance at Si 0,345) has a few 
cards up its sleeve: the new Jeep YJ to 
be announced in the spring and the 
French-built Alpine sports car. 

The GM game plan 

The majority of new developments 
at General Motors are focused on two 
body linesj the family-size H ears 
(Buick E.e Sabre and Olds Delta BE) 
and ihe revised personal luxury mod- 
els in the E-body category (Buick Rivi- 
era, Olds Torcmado, Cadillac Eldor- 
adoL All but the Eldorado have been 
previously covered (American Tecb- 
nohtjy Takes Charge, page 77 „ Sept. 
85h and the Cadillac will not be 
shown publicly before the fall. 

Grander Am 

Pontiac's Grand Am 5E has Ed be 
Detroit's best shot at the Eurddook 
super sedan, all dressed up in air 
dams, side skirts apri rear fascia ex- 
tension to improve ihe car's wind- 
cutting ability. The grille and wheels 
are finished in body color paint, and 
aero composite headlamps round out 
ihe SF package. When you see it alt on 
the 4 ’doer body, the effect is not too 
far away from the specialty shop ren- 
ditions Of Mercedes and BMW sedans. 

The 4-dddr N-body, of course, is 
new this year, and shared with Gids- 
mobile J s Calais and the Buick Somer- 
set (known as a Skylark when the rear 
doors are added), Et shares the 2- 
door s roof panel, backlight and deck 
lid, so It has the same interior and 
exterior dimensions as the coupe 

(Hr '■A.-iit Turn 10 p&rjn- 1 64) 



FAMILY OF SEVEN CUTS 
HOT WATER BILLS IN HALF! 

Tankless Heater Provides Endless Hot Water 




The Hughson family 
just took 7 showers in 
a row — the 7th was 
as hot as the first — 
and they’re saving 
hundreds on their hot 
water bills too. 



Tl-I* family erf F#rin*ifliraftla 



Sound, Simple, Money-Saving Idea 



Did you Know ihg[ much of Ihe energy 
used lo heal youf basement lank of wale? 
is di 55 J Piited right Ihrough Hie walls ol Ihe 
tank itself and into your stoiage or craw! 
space area? 

The Perfect Answer-Mew Thermal 
Tankless Instant Hot Wafer Healers 

II heat tosses are creeled by the need io 
keep large volumes nf waler slaodmg in a 
lank why nq* eliminale Ihe lank 9 Arid 
Ihgfs |ust whal Thermar’“ has done In its 
plate we nave developed a tiny super 
powerful mstanlaneous heatm-g unit which 
ACTUALLY 1 CREATES HOT WATER AS VQU 
USE IT A mi&roswilch on Ihe umi auto- 
matically ! urns on the moment hot water is 
needed Then a continuous stream of 
delightful sparkling hot waiei flows from 
Ihe tapfor shower or wash basin IMAGINE 
- as much hoi waler as you warn - 
produced m a never-ending stream as tong 
as you need it 

The ordinary Tank-Type Hot Watt*' 
Heater is Ihe most "Energy Costly" appli- 
ance in your home in this day of rismg 



costs and energy consciousness a new 
THERM AH "* TANKLESS INSTANT HEATER 
should Ire considered by everyonE inter- 
ested in saving money and saving energy. 



STORAGE TANK 




THERMIT 

TANKLESS 




Slnrag? sanks liitp 
large volumes or wj 
lar [ruled . . ill ihe 
lime T*nk uydei pn 
and nil hrt e day 
— «vtfl when vou're 
an ly T ink un ifcw 
fifli nif crl heated 
wjier when nudml 



Ttn-kless rtsslgn k 
s-mj-ll In sfra doesn' 
tlnre heated winr - 
bnl trpjiw h on de 
mamf Uses .no energy 
unlil you dead Hal 
vriler Can produce 
l ?0 pallon? and mure 
m hdiir 4 



U.L Listed Eliclric 
and AGA Certilicd Gas Models 
Thtfusands in Us* Around the World 

V du El recover Ihe Inillal costs many limes 
flvef i n fuel s av in g s as I he y ea rs pass And 
you'll enjoy a lifetime ol hot waler 
shower after shower alter shower? 

* Sar-ngi win dvpwnd upon hocaJ c Ml dt 1uW. i"f p» of hwl 
i/nd. condlUM. iq* and type □! pitiMl heiler iq-aipm!*-.! 



FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW 




ri 



THERMAR 



CORPORATION 



CMI Toll Free 
1-&00-854-B679 

Tinkl lljnjill „ __ _ __ _ Connecticut Residents 

TRUMBULL, CT 0661 1-0390 452-G055 



JOHNSON POWER TECH 

THERMAR CENTER 



rTUCDUAQix 



I w<hjIP Irke lo cul my hoi water healing bills in half! F'iease RUSH yavr FREE calarog of THERMAR" 
INSTANT TANKLESS HEATERS Include <rf 1h? ibsplulely unique IQ yi^T guaranty arid 

liftlim^ rebuilding ochon I understand that I am under no obli^aHon ic buy 

Name 

Address 



DiEy 

£*n«fwn Wfcs^-v'j PS*Td to M fV $ult & Efidi^VWl LfikVJW* 



Stiitt . 



Zip. 
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Own this classic 

"Roll Top” OAK DESK 

from our pre-cut partially assembled Kit 



i 

t 

i 

i 

i 







Hcrt’s ibe tym-of-the- 
ccsmuy "Roll-Top" you've 
always wanted. A full 
size oak desk {oak and oak- 
veneers} now yours at 
extraordinary savings . , * 
because you put il together 
youndf from prc-cui Kit 
parti. No special loots 
needed. Wh m finished, 
you'll possess a magnificent 
showpiece for your home 
or office — worth at least 
twice whal you paid for the 
Kil! Send for dctaiU 
wiihoui obligation. 



FREE FULL COLOR CATALOG 
gives you all the facts 

rtf« -ml my lift CnAHRin i Cwtkt c4i katunni: cte rtuv'iHL- Roll Top Desk 

iir pd many other -qvia^icy luifcJ^ixjd Liu. I urakmand J am under rv ■.*blipflkHn, 



Ptw f"Umc . 
Addffaj- 



Sijie 



Craftsman's Corner titri 5MV • *012 N.E. uih Street * flu* aP ■ bee Moines. IA 503G2 




WORLD-C LASS SOPER SEDAN S 

fContin uad from page J63I 

More doors for Calais, Somerset 

The sister divisions gel into the 
sports sedan fray r too, with their N- 
bodies. Olds doesn't have the GT 
package for the 4-door, but does have 
an ES sedan with the composite head- 
lamps and blacked -out rocker mold- 
ing, bumpers and mirrors. The FEB 
suspension plus alloy wheels and 14- 
in, Goodyear Eagle GT tires move it 
into the ’"driver's car" 1 category. 
Though Buick's Skylark is available 
with the Grand Touring suspension, 
the real concentration has been placed 
on the T Type version of the Somerset 
2 'door. A real tranformation from the 
previous bread -and butter sedan, this 
born-again Buick comes alive with a 
Level III suspension, 3. 18:1 perfor- 
mance aide ratio and optional Lear 
Seigter multi -adjustable seats. 

Grand Touring minis 

The compact GT class hasn't been 
forgotten either. Pontiac is again lead- 
ing the way here, with the addition of 
a GT option package for all models of 
the Sunbird except the station wagon. 
The IBO-hp, turbocharged, l.B-liter 
Four is the mainstay of this option- 
The Grand Touring powertrain was 
available last year in the convertibles 
and coupes, but in the 4- door Jt gets 
our vote as Most Promising America n 
Giant Killer of 1986, with Z15/6QR15 
Eagle GT tires and a new 120-mph 
speedometer. 

Other updates in the J-car family 
include new flip- up headlight eye- 
brows for the Sunbird and Buick's 
Skyhewk, plus an entry-level notch- 
hack Firenze for Olds mobile. 

Number one's newest 

GM s biggest gun, Chevrolet, is fir- 
ing its biggest shot in the leensy car 
range this year. The Nova joint ven- 
ture steps up to double-shift produc- 
tion in Fremont, California, and adds a 
5 -door hatchback model. Engine 
mounts have been improved for batter 
vibration isolation and the a/c com- 
pressor enlarged for smoother, more 
efficient cooling. The Sprint and Spec- 
trum captive imports will move into 
nationwide distribution from their 
one-coast-only introduction scheme. 
Speotrum only geis minor improve- 
ments, but the Sprint adds a delightful 
4- door with a 4 -in. -longer wheel base. 
Now here's a sensible subcompaci r 
and it has a Chevy nameplate! To 
come later in the year will be a 3 -door, 
fuel ^econo my leader, which Chevy ru- 
mors to be spectacular. 

Chevy's J-car, the Cavalier, will get 
an RS package of performance and 
appearance upgrades. The RS option 
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■wi 3 1 be available on E-doors. 4-doors, 
the convertible model and even the 
station wagons. 

SpofXy F41 suspension and catchy 
graphics place this Chevy series just 
one notch below the long -promised, 
and heretofore undelivered, Z24 Cav 
ataer. With the multiport fuel -injected 
2, 8- Liter VS and 4-speed gearbox it 
ought to be hot, but we'll wait to see 
actual production models before we'll 
commit to any opinions. Keep your 
eyes pooled also for the limited-pro- 
duction California Cavalier, a Golden 
State special. 

Corvette goes through another 
round of detail improvements, mostly 
aimed at weight savings^-including 
aluminum cylinder heads for the 350- 
cu,-in. VB (see Detroit 86: Technical 
Highlights P page 35). There's also the 
Bosch ABj anti lock braking system, 
considered by many an interim plan 
until Delco's own unit is perfected. 
Anti Lock Systems are coming across 
the board, to be sure, but GM's pro- 
gram has been to parcel out the devel- 
opment work- 

01 d$ is working out electronic brake 
control for the 98, Pontiac for the 6000 
STE and Block is applying the system 
to the Electra. 

The Corvette convertible is just now 
being introduced . The car was made 
for a drop top from the outset. The 
conversion adds very little weight, 
since the design had allowed for the 
required Stiffness from the beginning. 

Sporting Luxury 

Cadillac, the only company building 
all its cars within the Detroit city limits 
once the Hammtramck plant comas on 
line, hasn't been sitting still, either. 
Though the new Eldo and Seville are 
slated for late intros, word of the new 
All ante 2 -sealer is firing up morale 
among the troops Seen running 
around the Proving Grounds in open 
view of the press, Cadillac is getting! 
downright bold about their stance as a 
world-class car builder. 

Gurrent news includes a new nose 
treatment for D'Oro editions of the 
Cimmaron and the addition of real 
American walnut interior trim on 
Fleetwood Sedan d f Elegance models. 
For those motoring enthusiasts who 
are both bucks- up and sporty-minded, 
the Touring Coupe and Touring Sedan 
will be irresistible additions to the 
front- drive De Ville line. 

Imagine, if you can, alloy wheels, 
65* series Eagle GT tires, lighter strut 
valving and a largo- diameter rear 
sway bar on a Cadillac! We're here to 
telL you that it really works well and if 
they find some horsepower for the 
alloy 4.1 -liter VS r we might have lo 
call it GM J s most unique luxury per- 
formanco car over, iM 



Start your own money malting busincss l 








in SMALL ENGINE 

service and repair 



jjjf (jTlQNf work part time, full time righU at home- wa help you evwy step of ihe way. 

No axparkanca necessary . 

¥lM dfflll Jlttd EtihfP ‘bnm mwhariik' W 
prior ctp«riewt. If yuii can read . you can miiltr 



lit jtnl u ihitrl lift*, }hpu can foe ivid) lO join 
one flf Ihe fkMeirt ErnwEng industries. in Amtrita 
... an industry where qualified m*\t are imktng 
from 1J5.00 to ttO.OU per hour. . , *nd lfo»t\ juM 
foe labor, Paris, engine^ and Kcrsiofi^ add even 
iitiurr Id die profile Because the small en- 
gine imlusEi) tOA Ml 

quk-kJy . in jtf ulr stMMrEugi: 

qualified Small Hitjsiw Prw 
frevtoiute cxn Is thronghoni 
the caunlry. When you see 
kata main sntidl UflgEtW* are 
in uj* lod-Hj . to 

understand why qua lined 
men command such hi-p.li 
price* — xs mitch u 149,95 

tor a * imp be tune-up thal 

lake* k** (finn mn hour. 

BS-mllHon Artiall engines 

ore In service today I 

That's right — there are ovcf sixty-five miUion 
2-cycle and 4-eyde inmJl ennui $ iti stfriee 
gc*ots the D.S.A. Ttuu'i she offeiid count from 
the Engine Service Aim., and new engine* are 
being built aE a rale of one- mill km per monlh! 
With fully KCiediEcd and approved F r *sky-BeJ- 
9 m* buniitg, ynu CAP suun h&v< ijie 3 Jk. 1 l I and 
knowledge to make lop money scrvic ing these 
engines. Homeowners and business-men wLD 
seek you OuE and pay yftu well id ictyiCC and re- 
pair rhetf hwftm&wer*, ul lets, tdgjws.. power 
rakes, garden gi actors, chain uns, mini-bikes, 
go-carts, snowmobile*,.. Ehe liaE ia almost 
cndleai. - 



You gel all this Prolessi^ngl equipment with 
ypur course, PLUS 4 H,F Engine . . . ALL 
TOURS TO KEEP, . All at NO EXTRA COST 



Lurn At Home la fur Spin Time. 



this prnftulik | nsde rl^ht ut Itanw, in >uur spirt- 
ilKikt: , without mlraing a single paycheck- Iwow 
are fully jllusirjiod - so clear you can't go wrong. 

W* guide you a-very hiep 
of the way. including. Levied 
and proven iUhtmCEkwh on 
how id gel biisinct-s, whal 
lo ehiirgc, ho* iu get free 
jidVciCi 1 -, my . where fo gel 
supplies, wholesale all 
I he “1 ricks of the trade' . 
dl (be inside f«is YOM 
need to assure success right 
from ihe *E*n 



INCREASED INCOME 

J Tvr kail ahi'ui X 
v#ar.T rMFF?ir*€* *r- 
palrxAy !■ ft a J if r n - 
jjlaen • 
wf-rt uaJfy 

un Ni 1 I smrtrtt i fit 
F*firrBrt lit** (wfif 

W-lite* H SUKh 
CampbEil C a hlr>rnia 



Wiih out famous Icam-hy- doing' training 
ng|hod r you gel actual 'hands-on' experience 
wilh *p*ciaJi»d Ifwsls iind equipment you’tl re- 
ceive with y-tnir rraining, pJWt a hrafid-ne* 4 NP 
engine -erN ytN#n M Xce'p. 

Sand Today lor FREE facial 

\fou risk nothing fry aerrptin^ iki* offrr to find 
nut ^k' Ftrity-flfistiw training cpn givr v^ej ri*a j- 
skJtk you nctti to JfitYfiire youf htcome In u 
high-profit. rf£€tstQn-pr&of business o/ you r 
own, 

Jum hi I in and mail coupon t-tt-Suv. tor wnd pon- 

C 4 rd) tu receHe full In/oritiaiiou and detalfa by 
mum nuy. 1)0 It TOIhit* 

F0LEVBELSAW INSTtTUTEof 
SMALL ENGINE REPAIR 

Ksiuai City, HO. Mill 



FREE 

B00KUET! 



T« Mi: ftfrw f(j-j quietly 
vain \v be rour ean bosi 

m i ii ; fi H "_f j I p 

tir fulllimt c-us>n«5 o! 
¥€Hjr own PlWS cdfq^ ts 
wz&tj* 

l N 0 ftlSK Trial 01 1 fit 1 



hw WMf Mrwn&b . 

Kannt City, Mo, Mill W 

:S, plait* send me tht f REE bDoLln ihas 
hull deta*E atwut Sorting my rnwi feusiness in 
Engine Repair I undEFstand thgre 15 no- ooJiflitiofi 
M no sa.r€Sfnan will ^al : . 
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COMMODORE 64 



COMPUTER AND SOFTWARE 

SALE 



* INK Diilt Drive 514*.« 

■ Tractor Friction Printer StS4.fi 

* tl” Hi- Be* Color Monitor Sl64,fj 



COMMODORE M COMPUTER ti»*J 

Vorj (My §nly Ssdfl.SS when you ard*r lh* powerful 
54K C-OJyiWOMf COMPUTER! LtSS the volu* cH 
itin SPECIAL SOFTWARE DISCOUNT COUPON w« pock 
rm isK jra*JT camputfr Ihql gllgw? ygy la SAVF. OVil? 
S300 at! taflwar* &□!« price*!! W?rh only $100 of 
KNi*j§5 4£0-ti*d ybui •'lei £ ampule? call ii SI!*? <?*- ! 



IHKtHSK DRIVE UlMi 

Tau pay gnly S? 4* ?3 wh^.i yem grd$r ’ho F70K Oi-sk 
DrFvu! LESS iha value aF tk* SPECIAL SOFTWARE 
SloCOUNI COUPON wt pad wil!S> your diik dr?ve- thai 

you h> $Avt OVER HOG oil laFtwan* »|« 

pricai 11 Wiln ofil f 1100 el Agings applied, yaijr rnpl 
drive toit is 549 ?S 



U- HI RES COLOR MONITOR 1H9.15 

YPu pay ertly *16$ 4* when you ord* i shfci 13'' COLOR 
^ONSjlOfl wi'L iho • (Mfi flnd dearer reia-luliian 
■My *1$!*! Lain* rwnilOri we have latltidH LtSS value 
el the SPIOA& SOFTwAwf. DISCOUNT COUPON w* 
pack w.lh yoAiii Tipnilc-r Iftgl allows ytscl to WvjP twot 
S5(B all ullwai* iole pr crs 1 1 Wilh pnly SI (SO gl 
idvihgi applied ybur nc J color mantFnr casl il on I y 
1*4 41 1 16 Cetera). 



ID COLUMN *4 CP& 

TPACHON. FRICTIOW PRINTER (11**5 

fCHl ptJy ?aaY |I5^ ^ wNlfl yW Sfdl#F Fh# ComUDF 1 f 
dal into line p-jintcj lhal prints ft ; m 1 1 lull liig \ingi* 
iSiM* rail -Pi fan '(old paper, labeh, eM. In' pat? dal 
mntrL*. b-dim tig*el LESS th* w*lu* q+ th* SPECIAL 
SOFTWARE DISCOUNT COUPON park with ¥ -i r 
pr-r4*: ihfll ttlLows, you la SAVE OVER *500 all 
■ a rjlivi:.iiif ia1e prrf-ei-!’ With only SI® aF waving! 
appl^-d your r^l pr«nt#r COST iS *rily i-54 Si 



DO COLUMN BOARD lJt.15 

Nosv you program &" COLUMNS an ihe Jwrc-B-n ot one 
hni*F CaavarK yoiK CommadcKO h* to 90 COLUMNS 
v pv plpf m kh* ^0 COLUMN |KRANSIO« 
BOARD i' RUft Jilai#^pandsr’ 



» COLUMNS IN COIOR 

PAPERBACK WHITER U WORD PROCESSOR 13MJ 

Thii PAPERBACK. WRITER 6* WORD PROCESSOR i? lh« 

lia«l available lor iha CO^M.ODORC M sampultfM 
1 K* ULTWIATI PROFESSIONAL Ward Prwaning. 
DtSPLAVS #0- w » COLUMNS In COLOR w Nock aid 
whit* 1 Sirrvple ta pps^ai#. pewarful fSMrn . 
«ni n left ruriio-r and insarl d^pli# kay canlralf l»n* 
and parograpF intai-Fian. aulamaik da-lalLan. 
t«f)lerin^ I «<JJ pi -I Jfi|ln.03i and wlpal Fa all prhvLvrs! 
Lilt S9A.0O. S All !«,*) c« v p«n tn 9% 



(Order Now) 



CALL 

BEFORE 

YOU 

ORDER 



PRICES 

MAY 

BE 

LOWER 



SPECIAL SOFTWARE COUPON 



* 140K 1S71 Ditk Drive 

* Voice Synthetiier FJt.TS 

* 11" Green or Amber Monitor 114.4 J 

* Printer/ Type writer Combination 1114.4) 



We pack 9 SPECIAL lOfTWAM DISCOUNT ■ 
COUPON With m»v COMMOOOPI *1 
COMPUTie. DISK DKfV E . niHHt, or 
MONITOR '* i Lalfl Thfi (aupan alla-wi you 
la $ *v o* m l|» Off SALE PRICES 1 1 



Cl IB COMMODORE COMPUTER I2IMS 

Wa □ limilEd Ljjply Fha I s i wppL ifi lylly i 



*: pa '. ' a I mite-d uDflly the> I si vYfi^k m jkily . W« 
snip an a fin-1 -jrdfu habil. Thl^ ff|l it^w 



(£ammpl«t] 

PROFESSIONAL SOFTWARE 


COMMODORE 64 




■Nwm® 


LliT 


(al* 




PapodbaLk WtMet *4 


won 


119 91 


*29.94 


h'.jpt‘ ' l:.i. k L'AO IB Bdi* 


1*9 .M 


134 ,4S 


424-91 


Pcjpe-i bSti k Did PiBndiry- 


171 95 


114 95 


* i o no 


PrKti^ak II 


1*9.9* 


U * 9^ 


iM i. 91 


Prinr Uiap Di-khJ 


144.95 


(3t' 9'.. 


5-26.95 


Prgiticek 


J34 95 


12 * 95 


HI 9* 


PrdbamFn m*F l flfeFa-rtac# 


t'io.n 


1!« 91 


(If SO 


Ou>d*- 


eroaraoiirTMHi Nulg*r 


159 9S 


IJ9 95 


ltD.45 


IP-iAl 


m Column |P-i|A.'! 


(19 9S 


%rt 95 


(k9 45 


Link hV Iby Up N F.lp, 


139 95 


1LJ.95 


112.45 


p*iyxe r !iFiN- CA^eEie 


5S9 M 


|U 95 




P*d Jay Shir k 


1»9.95 


S»3d5 


fi&M 


Ligjhi P-*n 


5 34 ^5 


*14.91 


1 9 91 


Dui-i 1 Cavor 


I • 4! 


1 t 94 


4 * ,60 


Wnari i feai-ii 


i?9.4S 


it* n 


114.43 


Pip^iap il Fpya 


i?9 9S 


i n 9s 


*19 95 1 


SMpa r C-mghicx l^pandar 


«t.9i 


127 91 


119 ?1 


Muiir Calf ■ 


Sl9.9i 


12^ 95 


117 n 


F|lah*r|Prr 


1*9 i& 


129 95 


17 J 91 


{See over IOC Coupon items 


ia Gur mta f og} 1 


Write or cell for 




, Sample SPCCIAt SOTTWARC COUPON! ] 



r$walul>anaF|i I Sfltc tGTr,pijic •• uisi^i all Comrciodpr# £4 
S-aL+wyiri and Wieiitu iCi jdui all CFM programa 
Fprn^jilfe^d far 1h# difk drive 
Lisl 43 49.00 SALE 1111.4!, 



140K 1171 COMMODORE DISK DRIVE illt.04 

Qoubip Sided. Single Disk Drive- Far -C-S2B a!1aw% you 

iq ys* ^179 plyi CPN «tadi *? Iiffie* latlar 

lhaa 1S4-1. pfusi rw\i al 25491 lA-rrraK. 

uim.oo taium.vi, 



VOICE SYNTHESIZER Sll tS 

f gr Cammudcwt-M ju5l plug «F th iwd ybu 

<W pregraLTi wgrd^ pnd 5frnt#nca». edpulF -^luifl* and 
piich mukc talking adv r-nturp gamei. I4>und action 
gomes and cusianriscd ialkj»' 1 FDR QNLV S1V>.9S you 
cant odd TEXT TO SPEECH, jull lype a word and h^ar 
your campular ralk - Aflfi SOUND TO ' ZORH" SCOTT 
ADAMS AND OTHER ADVENTURE GAMES l ' 

[Pi*i u f mpa ) mi s *9 .m. Sale i«,fa 



ATTENTION 

Computer Clubs 

We Offer Big Volume Discounts 

CALL TODAY! 



PHOTICTO WARRANTY 

Ah PraNKrp'i produtii carp? a m>nrmurr. 9a dny warranty 
, IE ifnylhirtg la*IS VvitkiA W rU|y| ftp^n Ihty #9^ :il + , 

| j.ir*ply -y** «>if yauf p^adud to vi via Unrtad Pascefc Sarvica 
^repaid. Wf wi«l iWMEO^ATfLY «#nd wu a r^lac*m*rti at 
na cha^ga <via United Pu^lfI Service )i-r«p«-id Thl-b wUrraniy 
, prcv*a a 1 ': t aqa-''- Fha J W* f-ar# Duf Cuj Famvri, 






k "Ji 
, £ 

ft 



SUPER AUTO DIAL MODEM *3*.*S 

Eaiy lu vf#. lull iw|a y&u* tbmrnodaJi t* 

Epmfkiif-r ar=rr : yDuie rtudy *& IraniElil and rattivE 
mosxugq-4 Eaotr ha ui* than diaUng »ouf hriephonc 
jusl puih an# k*y an ya tf r evnpul*rF 
e- s £ I u s i ■-■ »_“ ta uxc program 1^* up a nd do-#* 

load -ng la prinFtr and d « ■sic drirvas; Mom# An- 4J. 1 . A. 

(■it iilTOG SALE (51.45 . 



m 



IT M GHIFN OR AMBER MONITOR SfrM* 

Your clinic# al gr##n ar amber K?een meniiatf. taa 
Quality 60 rblumns v ?-! Iin*i ca-sy ta ^##4. anti- 
glare 1 PLUS S4.45 fat canning £Ubla. Cam-t4 ar 
VIC -2D LtitJlSff.QO. SALE4H.fl. 



m 



PRINT 1R/TV PI WRITER COMBINATION iSO.Bl 

JUKI" Super!* leilenr quality. daily wha*! 
printer lyjMPwritiir cambMifltic^. flWllchinti in aA# 
justa Flick gS Hha i*-iich IT' la^ge 
ryp*?yfnlcr kn-ytoard pglgmatic margin (a*in*l and 
rtSoco^e key drop in -lacaatta- rr^fepn.' 1 90 day 
v^gprgnly) ceAlfOnki pa-rallrl gr RS2K xarigl pgrl baill 
in (Speedy I. (nt SALE (141.41. ^Ild. Qty.| 



13 bl ROB A COMPOSITE MONITOR 1 IT4+M 

Mkrtl be -jncd" fo gat S" calgruni ir colaF wMh SO 
Calvin taaipute-rt ;C 1 36 1 A-nri StJ, 
(AddSU.»ihi^irtB) 

Li*t«W« lAUtmJt. 



• LOWCST PRICES * 1JGAY FREE TRIAL 

* BEST SERVICE IN U.S.A. « ONE DAY EXPRESS MAIL 



PHONE ORDERS 

0 n.m Bp m. Weekdays 
9 a.rtt. - TS naon Scifurddyt 



• 46 PAY FREE « PLACEMENT WARRANTY 
■ OVER NO PROGRAMS » FREE CAT ALOGS 




+ Add $ I U i"Hj far shipp -ny handling and imu ranee. Illinaib r*b -dc-nlx 
pNeuse odd &** Ian Add *20.00 Far CANADA. ?UIilTO RlCQ. HAWAII 
ALASKA. APQ FPO &r4ers. Cc^Bdiom aiders mmi be in U S. dgllof* 
m. -DO NOT EXPQflf IQ OTH|R CWNTRIES. EXCEPT CANADA, 
tncla-i-e Casfii*n Chack. Money OrtJar ar P#rigagl Check Atlg-vu I A 
, dayl tar dtkvc-ry 2 la 7 dayi Far phana ardere. 1 day iJKpreif mail k 
YfS A MASTER CARD — C-O-D 

NO C.O-D. ta Congdn. APO-FPQ 



We Love Our Customers 
22292 N. Pepper Rd. . Barring ion, Illinois 60010 

312/382-5244 to order 






GIANT PRINTER SALE!! 



List $moo 



10" Printer 



*179 



00 



I Year Warranty 

120 140 CPS 

Premium Quality 



List $599.00 15%" Printer 



*249 



001 



HT Comstar 10X - This Bi-directional 
Trac tor/ F riction P r inter prints 

standard sheet E%"xli ,+ paper and 
continuous forms or labels. High 
resolution bll image graphics, 
underlining, horizontal tab setting, true 
lower descenders, with super scripts and 
subscripts, prints standard pica^ 
compressed, expanded, block graphics, 
etc. Fantastic value. (Centronics 
parallel Interface.} 

List M09.G 0, Sale lift. 00* 



List 5499.00 10" Printer 





iSYi* Comstar I6X — Has all the 
features of the 10" Comstar I0X plus a 
wider 15^4" carriage and more powerful 
electronics to handle large ledger 
business forms! (Better than FX-iOO}- 
The 15%" Comstar l&X also prints on 
standard size paper and continuous 
forms and labels. Fantastic value, 
(Centronics parallel Interface.) 

List 550U.OU. Sale$£4!MM> 



1 fear Warrant y 

150-170 CPS 

High Speed 



List $699.00 15%" Printer 



*299 



00 ; 



I0 sp Comstar 100+ High Speed — This 
Bi-directional Tractor/ Friction Printer 
combines the above features of the 10'" 
Comstar 10X with speed (150-170 cps) 
and durability. Plus you get a 2K buffer. 
M user definable characters, super 
density bit imago graphics, and square 
print pins for clearer, more legible print 
(near letter quality). This is the best 
value for a rugged dependable printer. 
(Centronics parallel interface. ) 

List %mm. Sale 1339.00. 




15Ji M Comstar 160+ High Speed - This 
Bi-directional Tractor/Friction Printer 
has all the features of the JO' 1 Comstar 
160+ High Speed plus a wider lfiH" 
carriage and the heavy duty electronics 
required for today's business loads. You 
can use large ledger business forms as 
well as standard sheets and continuous 
forms and labels. This Is the best wide 
carriage printer in the U.S.A- 

( Centronics parallel Interface. 3 
List $699.00 Sale $399.00. 



List 5599 00 



10" Printer 



*259 



00 



warranty* 

1(5-185 CPS 

High Speed A Letter Queiity 



List 5599.00 



10" Printer 



*259 



00 ; 



L0" Comstar 2000 — The ultimate printer 
has arrived! This Bi-directional 
Tractor/Frfctfon Printer gives you all 
the features of the Comstar ICO plus 
higher speed u 65-185 cps), 256 
downloadable characters, proportional 
setting, external dark printing mode and 
a ’lifetime printhead warranty. PLUS ... 



• IJ Day Free Trial — 



I 




With the flip of a switch you can go Into 
the letter quality mode which makes all 
your printing look like it came off a 
typewriter. Turn In lerm papers, do 
articles or just print programs. Have the 
best of letter quality and speed in one 
package. Fantastic printer (Centronics 
parallel Interface. I 
List $599.00 Sale $339.90, 



Year tmmadiata Raplacemont Warranty 



Parallel Interlaces 



Commodore -64, VIC 20 — $39.00 



Atari — $59.00 



Apple II. II + , lie - $59.00 



Add si 0.00 For ihipping.. handling and IfttuNIfltd. lllmCHi rssidonli 
pita** add 4% I w. Add £30.00 far CANADA, PUERTO ftfCO. HAWAII. 
ALASKA, APQ FPO order*. Cflnodian ord*rt mi r*t bt-la U.S, doltafi. 
WE DO f+OT EXPORT TO OTHER COUNTRIES. EXCEPT CAN ADA 
Encl'Q«4 Cosh’flfl Che<k. AAaftttr Ord+t or Pwnnnal Chodi. Allow 1 4 
deyx for 2 M> 7 cfoys For phan# order*, I dap eicpreti n«(M 

YISA - MASTER CARD — C O D 

No C.O.D. la Canada. APO-FPO. 




We Love Our Customers 
22292 N. Pepper Rd,. Barrington, Illinois 6001 0 

312/382-5244 to order 





13" Color Computer Monitor 

Sale 



'Connflding cable £9.95 



•1M* 



COLOR MONITOR 

® SALE!!! 



(Premium Quality) 



• Built in Speaker and 
Audio 

• Front Panel Controls 

• For Video Recorders 

• For Small Business 
Computers 

• Apple * Commodore • 
Atari - Franklin • etc. 



■ Beautiful Color 
Contrast 

* High Resolution 

* Separated Video 

* Sharp Clear Text 

• Anti-Glare Screen 

• 40 Columns x 34 Lines 

• Supports 00 Columns 

List $329” 



Add I J4. W shipp .ng Kc-rMthraf and miuraj^e 
llhnni :< r-p i ,rjFT,h:. plaotV odd lOR . Wt do 

nql »hi p l-o lor*ign COU*H mos I i nf lyd* r.[j 

Canada) AlesAp PutHti-ftife APp f-pQ 
Enclose Cash-fs Check M«-n*r Order ar 
Pdiionoi Check ikllosv *4 days lor del ivery 2 
ip 7 do*i ^or phone orrfei> 1 day **pr*ss 
moil 1 



13 RGB & COMPOSITE MONITOR 



List 5399.00 



Musi be used lo gel BO columns in coIdp with 80 -column computers (Cl 28 £ 
Alan ST), (add SI 4.50 shipping) 



Sale $ 279 00 
Sale $ 179 00 



14" COMMODORE 1702 COLOR MONITOR 

(odd iU .50 shipping) list $299 .00 

15 Day Free Trial - 90 Day immediate R&piacem&nt Warranty 



12 XTRON SUPER HI-RESOLUTION MONITOR e fl u $1AQ95‘ 

80 Columns r, 24 Lines, Super HhResalufian 1000 line* Green ut Amber 1 t? I » 

Su p e r Glea r " E □ sy I a R e □ d " le * i w i th -spec ini a n I i -g I are sc reen ! £i id 0 ry } ListS 249 . 00 

TtMlIH HI-RESOLUTION green or amber text display monitor 

00 Columns x ?4 Lines.. Hi -Resoluliari, crisp clear easy ta *, * I O A95 # 

read text with anti gig re screen! A MUSI lor word processing, (Ud QtyJ *-' s * $199.00 C fm I g\%£- 

12" MONITOR GREEN OR AMBER TEXT 

80 Columns x 24 Lines easy to read up front controls (Ltd Qfy.) 

* Connecting coble 59.95 

* LOWEST PRICES * BEST SERVICE IN US*A. * one day express mail * over m programs * free catalogs 



List £159.00 



Sale * 69 “ 



Add SlftW lor (hipping handling and iniyfflHce. Hltaolt ffitidtni* 
plente add t p . to* Adel |7Q DO Iqf CANADA PUE RIO RICO HAWAII 
ALASKA. APO FFO orders Canadian orden mutt be in LI 5 daHftr % 
Wf oo MOT EX40BT TO OTHER COUNTS ICS E * Cl PI CANADA 
Enclave Cashier* Check Monty Order pr IV monel Check Allan I 4 
days lor delivery 2 la 7 days- Per phone orders I day depress- mail 1 

VISA - M AS f£ft CARD-COD 

No CO O. ^o Canada APQPPO 




We Love Our Customers 

22292 N. Peppec Rd. Barringtan, HI ino is 60010 

312/382-5244 to order 




■ 88 K Lowest Price In The USA! 152 K 

a^I- C omputer System Sale 

* Students * Word Processing * Home • Business 




Rated "Best Bay" by Consumers Digest Buyers Guide, January 19$5 



INDIVIDUAL 

LIST PRICE SALE PRICE 
SI 79. 00 SlQ9 OB 

299 00 m oB 

299.00 199« 

59 95 39** 



SAVE $100 

All 5 ONLY 



LOOK AT ALL YOU GET FOR ONLY W 

SYSTEM PRICE 

Atari 800XL 88K Computer 

Atari T 050 127K Disk Drive 

Atari T027 Letter Quality 20 CPS Printer 

Atari Writer Word Processer 



SYSTEM 
SALE PRICE 



Atari BASIC Tutorial Manual 

A 1 1 co i*i dec 1 1 ng cable* & T V ■ n i erf act saic I uik-d 
Manors so Id sopareily 



TOTALS 



16.95 



IS* 1 



$852.90 $559.90 



IS2K SYSTEM 

*444°° 



Other Accessories 


Lis! 


Sale 


Add $9,95 l*r 


3 2 Hi Resolution Green or Amber Screen Monitor 


SI 99 .00 




Canneclion Cables 
(Monitors Only!- 


1 3' Hi Resolution Color Monitor 


S 399 ,00 


169.9 5 


(Ud. QiyJ 


' * ATARI 130XE 1 S2K Computer 


$249 ,00 


159.00 


Add 510 far UPS 



15 DAT FREE TRIAL We gw* you SSdtPy* to try OVl 1 H i & AT API COMPUTER SYSTEM 1 r IT dotsM met* yQuC e ipecfOEHOdfi |USF send il bath FO vz prepaid 
and we Will refund you* purchase price ' ' 90 DAY IMMEDIATE REPLACEMENT WARRANTY H tiny qI iht ATARI COMPuUR 5TSIEM equipment or 
programs Tail du* fo 1o u I i y worhmprciEiip or material wiihm 90 doy^ of purchase we will replace ^ IMMFDIAfEiY w»1h no service charge ! 1 



Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service 
* One Day Eipress Mail * Programming Knowledge * Technical Support 



Add US .00 for shipping and Hand ling It 

Enclose Cashiers Check to&n-ey Or dei gi Pets anas Check AlP&w 14 
dny& to r del iv e i f 2 to? days tar pho ne orders. I day e^preis moil 1 
We accepl Vi and Men#rC&rd We 5 hip C 0 D to COnlinflnifll 
U S addresses only Add 5 10 moFe d t.O.D 



COMPUTER DIRECT 

Wr Lour Our Cuxtomt'rt; 

222'52 N. Pepper Rd . Barrington, IIL 60010 

312/382-5050 to order 







1986 Audi 5000 
Turbo Quattro 



Not sJeet nor snow, nor dark of night stopped our 8800-mi!e 4wd Audi tour. 

BY GARY WITZENBURG 




Under old skin of rally prototype | above | are mechanical of 
5DOOS Turbo Quattro. The T 906 sbeefmetal ti at top. 



I t's 2 a m. on a pitch black 
night and the freeway's de- 
serted. The snow has let up, but 
the 50-mph crosswinds are 
treacherous. The temperature is 
20 below zero, and the road 
surface is solid tee. Black glare 
ice, interrupted by sections of 
rutted, bumpy stuff. 

We re running late hut mak- 
ing up time at something more 
than the national speed limit— 
but Less than double it. Bruno 
Kriebich (proprietor of Bruno's 
Audi'VW shop in Queens, New 
York, and one of the country's 
best Pro Rally pilots) is driving 
masterfully. So smoothly and com 
trolled, in fact., that I'm completely at 
ease in the copilot's seat. 

On the flats and uphills, he switches 
in both differentia] locks for added 
stability. On the long and treacherous 



downhills, ho switches them out so as 
not to interfere with the action of the 
ADS antilock brakes. Ace navigator 
Clark Bond is sleeping soundly in back. 

The suspension is taking quite a 
beating on the rough stuff, but nothing 



$eem$ to Fase it. We discuss 
slowing a bit to save the shocks, 
but decide to press on. At this 
rate, after a long, long day of 
frustration and delays that be- 
gan at Houghton, on Michigan's 
Upper Peninsula, welt make 
our checkpoint at Three Forks, 
Montana, just about on time. 

A lot of others wouldn't make 
h at ail. Of the 78 cars that 
started the Uni royal One Lap of 
America endurance rally from 
Detroit a day and a half earlier, 
only 31 would get through this 
storm ravaged section in north- 
west Montana. Some were 
turned back by the Highway Patrol- 
Others, hearing on their CBs (as we did) 
that I 90 through the mountains was 
rinsed, decided on their own to turn 
around or siop for the night. 

(Ptease rum to pugu 1 ?£) 

POPULAR MECHANICS ■ OCTOBER 



170 
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JL3 91 
¥13 91 
Ili.fi 
ILI.05 
1 1 3.91 
SUM 
m.H 
1UM 
110.95 
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113 11 
113-15 
SI I lf 
113.91 
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BOATS St MOTORCYCLES 



Know your car inside and out. 

Tour cat can run better, lut longer And gmt better gas mileage. 



Kpm 3 w tvtw 4 o HL\ it .to iurw 11 4 o ktrvp IE run- 
ninri wth\ Tin- TOTAL SERVICE MANUAL lor 
ywip- car wlil aho^' you how In do everything fruui 
ii minor iidjLUimu-jjL tu a iaid)of n-p^ji 

TLFTAL ^tHVK t MANUALS an 1 nl ufflrisl 



TOTAL SERVICE MANUALS 



Lii Ei.if)' Wul kathj|j cfctiiilLJjJH Eiki'll uJlr Is ^ iUVluJIX 

n. wTlt4Pn Eor libc bv Ihf cta lt->-ourw.'ir ^ar owner 

C Eh'lji ;ii id fJlsy ili iiiLlnu. yrl Outllphitr L-ulcI drUhll- 
i lL rrupu|^3] rvrn lar pn di ssc.)i uU u« - Vc?u |^rl dJI 
| I'm 1 ini|Hirl;LiLl IrprormiJiiiiri |iLll% hui^iIrriJs cd tlir 
Liesit pi^oTT 1 *. ™end iprHkilJnlti 
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Cfl£OfT CARD OfUXAl CALL 

1 Ll.fi 

112.91 






BBA9 £fk 1 4IS 10 £31 §u*r t in-. 
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FUEL SYSTEMS 
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9192 Rorafe Corbl |l S I 4 L Hn 
9A23 a|i|j"»| ft] ttn^. 7fi 
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LAWIVMOWERS Ef TRACTORS 
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TV, HOME REPAIR. ETC. 
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BOOKS BY CAR MAKE 
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T986 AUDI 5000 

fCtirirmuflcf from jMt?P J 70J 

Not us. Hack, that's why wg had this 
all-wheej drive Audi in tha first place. 
No-o-o problem. Until the climate con- 
trol shorted out — on full fan r full air 
conditioning? 

It probably failed from the pounding 
it was taking r artcJ the fact, that whoever 
had prepared our car back in Germany 
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Center dash panel carries controls and dis- 
play for differential loch functions. 



had ripped out the radio and installed a 
trio of unlabeleti gauges in its place. 
Leaving a jumble of wiring behind them. 
Also, our car was an early prototype 
(one of four brought over Just for the 
rally) of a model that would not official 1 
Ey arrive until several months laser, 
Subaru may have popularized the 
4wd passenger car and made it afford- 
able, but Germany's Audi is fast mak- 
ing it fashionable. It began with the 
£35,000 Quattro Turbo, a 150-hp 4wd 
bullet of a coupe designed expressly to 
win high speed rallies — the kind we 
call Pro Rallies and run on closed roads 
in this country. The Quatiro has won 
iwo World Rally Championships and 
three consecutive U S- Pro Rally titles. 

Last year came Audi's first fairly 
affordable all -wheel driver, the 
Sl6 r Q00 4000S Quanto sedan, For J 35, 
it (and the regular 40G0S and Coupe 
GT} were nicely facelifted and upgrad- 
ed with new interiors, more power and 
(of course) higher prices, 

Wow comes the larger, roomier, pret- 
tier. faster and considerably more ex- 
pensive 50QUS Turbo Quattro- Its en 
gins is Audi's well- proven 2 2 -liter 
fuel -injected 5-cylinder, turbocharged 
and intercooled to a very healthy 1SR tip 
at 5500 rpm and 1 66 lb. -ft. of torque at 
3O0O rpm. Suspension is fully indepen- 
dent with MacPherson struts and a 
26mm stabilizer bar in front, a 4-link 
trapezoidal arrangement with coil 
spring struts in back. Brakes are 4- 
wheel discs with ABS antLlock control. 



and its tires are SOb-^OHniS all-season 

radials on 15 x 6-inch alloy wheels. 

Audi's 4wd system is full -time, with 
nary a lever to puJl or button to push. 
There's a differential between each pair 
of wheels, plus a third behind the 
transaxle to balance power front- to- 
rear A console switch electrically locks 
the center and rear diflfe for really tough 
going, but it J s seldom needed- The 
computer-controlled ABS antilock 
brakes, unfortunately,, are incompatible 
with locked differentials, so a relay cuts 
out the ABS function whenever one or 
both differential locks are engaged. 

The 3-diffarential system (so neatly 
packaged that you can't tell a 4wd 
Audio without checking the badges) 
absorbs only 3 percent more power 
than Audi's regular fwd layout. And r 
since driven tires have less rolling resis- 
tance than nondriven ones at highway 
fuel economy hardly is affected. 
Amazingly, our 50005 Turbo Quattto 
(according to its on-board trip comput- 
er) averaged 30-plus mpg throughout 
its 3-day. 36OO-mll0 One Lap of Ameri- 
ca ordeal. 

Performance and handling, slick or 
dry. are outstanding. With its standard 
5-speed manual transaxle, the big Audi 
sedan leaps from rest to 60 mph in eight 
seconds flat. With due credit to its 
super-sleek aero shape, top speed is 
well over 130 mph. 

Inside, the controls are excellent. So 
are the instruments, except there's no 
oil pressure or voltage gauge. The car's 
only significant- weakness, in fact, is the 
same miserable electronic climate con- 
trol that went south on us at the worst 
possible time. We never liked ibp 
darned thing in Lhe first place: It r s 
obstinate arid has a mind Of Lts own. you 




For Quattros only: Driven rear wheels are 
Vacated by control aims and spring struts. 



make an input, change ihe mode or 
temperature, and several seconds later 
It might respond. There's no control 
aver fan speed in the ECONOMY or 
DEFROST positions r no way to get unpro- 
cessed fresh air through it at ai! r and the 
air conditioner is too weak for hot, 
sunny American dliut. 

Minor faults: f thought the brakes felt 
soft (too much pedal travel } r but they 
worked just fine. The power window 
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switches atop the driver's armrest were 
exactly where Bruno liked to prop his 
elhow- — every so often a back window 
would roll itself down unexpectedly. 
And the rear roof pillars and headrests 
combine to make a couple of fair-sized 
blind spots in rearward vision - 

Obviously, we survived the cold and 
stormy night in the western Montana 
mountains, but it was pretty tense for a 
while, We slopped lo pull the fan fuse, 
then continued— with cold air from the 
defroster and heating ducts freezing 
our hands, faces and feet— some 70 
miles to warmth and civilization. The 
time it took to jury-rig the thing to get 
some warm air again caused us to miss 
the next three rally checkpoints and 
sacrificed any chance at a respectable 
finish, Two other 50QQS Turbo Quattras 
eventually placed first and second, 
though, and ours performed flawlessly 
the rest of the way. 

There are precious few other vehicles 
that I r d consider driving, riding and 
living in for a week and a day. The big 
Audi's trunk is huge, its seats first-rate, 
interior storage ample and rhe rear 
cabin spacious, comfy and {with 3 -point 
belts) plenty safe. Its driving demeanor, 
stability and response are so good thei 
it eats up miles by the thousands with- 
out causing fiiiigue, regardless of the 
road and weather. 

[ can think of only one car. in fact, In 
which l might rather do nest year's One 
Lap rally; the Audi 5G00S Turbo Quat- 
tro wagon. 

Watch fbr the wagon soon as Audi 
continues Lo spread all -wheel-drive 
wonderfulnoss across its line. EH 
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EARLY WINTER SPECIALS from 



NORTHERN HYDRAULICS 



DISCOUNT PARTS & EQUIPMENT 




I 3Va Ft. 

■A TIMBER JACK 



SURVIVAL KNIFE KIT 

fi gtepl h**- Peered * 

Mwaqnth 4 boll's flpen*« -‘uNl 

r.Med h ’.!li>Y 

iWirp w*. righ hfinkf: 4 si>.l Shot Iff 
nylon linn. J cnerUps. A malche^' Has 
I eel her il-4»aih And Ah&ro*n-h®5toft* 

tl9914 1 !b Lisl 1 ' ■+ &5.. $1 1 ,95 

ISJilppiid rn> ft? ^trepi >d with- □mtSiif \ 



SXL 1 6 tp 
CHAINSAW 



1 / 16 “ to 1/2" by — w 
(j4|hS RugQ^d Stflil i 
idtlnj. (fit iTn-lhrjOti 
Ctinvflhifi^e 1 Ship wiiiyhl 3 Phs 
U5l^ ior Dfl 1 Item * 1 5Q241 

ONLY $1 7.2 £ 



Mi- MAST MlV 



TRAILER PARTS 



CHIPPER CHAIN 

16” LOOP %’* Pitch 

SUPER SALE PRICED!!' 

Lists £19 17 GET THEM NOW! 

only $8.55/ each 



TRAILER 

FENDERS 



TARPSALE! 



So strong they'r& knocking out the 
competitions G mitt lightweights? 



l4l n«*d | b u* r*iBKi nolli' ir-rl lii< Inrn^- *-hfn ■piu -E All 
tJrSriT^yP"^'' KWertrfj frlfVP ALL nU>>*«-Jl n- r.rl*li 
A C | i#in mid* I'D Cdl' ei CH-mbfeliD:# Ule pi>C#«'l 



HIGH SPEED HUB 2A 
and SPINDLE SET 

High n.p*«d h jEi And spindle ml JCNKJ ID cepncity 
A bail circle a hnip- 5 hubs A 2 ^pindlr-. dual caps 
tAP* r ed bearing! iughni'r. A roller jt t. .14T SQ.'eet 



dOlyemv 

Idnra with jrcpTiW'lJi ar LiM-h- 

p r* an M»f*i-ima1«ar +!>®ry 3 leer 

th -'r fJ jfd|rmiriari!t' i w I ddr roE mal or mildew 1 £brp*r 5*fe* 

Hwm t Sl l* S*fr Wt MLEJPRHCE 

t2 9ft 
Si US 
S5 ®5 

S9 *5 
IT 2 4ft 
fTP.SS 

iSa.ftS 

SEQ 45 

ftfla.ua 



ALASKAN 

MK 111 Portable 

CHAIN SAW 
LUMBER MILL 



llfD 

mi 
lira 
IT 71 
1 J74 
1775 
1770 
1777 
1T70 



WL}M r ,1 dim ihiM fhal a norE-ab'c \i~A caiy Eb n^o-d- 1 
Ofla-giwKi (pr heavy duty wsr C-uli luifitwr El-prft ‘ i"lhKk 
!□ 15 Phu-k ^i'; n< ( itiicKfaJw tf-.l^. fl ni ba- l*ngl*S 4ftd 
r-iHmiftng'HfrilCilhflt^p^srari -r^. Con.^s sntyjth?^ 
d^il !!■£' '■ >"“■ ftjn'rPlHl/p™tew 1 'i 

*1 I At 7 . . «! 1 l ■ ■ $99.50 

■ iiinj ,30"Su» $119. SO 



HIGH SPEED TRAILER fjWj 
WHEELS and TIRES ’Sr 

Nigh tpiifld I raifcr' ivi-i^h -. \ I ih^ M w* 4 hoi* hc^t e*id 
innwriobik' Irailori 



ONE DOZEN! 

RUBBER STRAPS 

Oft" firman' 1 fluy m* flundln anrt u^V duty biqft 

tnn|iilc-Ti|bb*r rnmplnlfl- wilh h*D itrong 5l*i"‘ 

m I -fl-nglh S.1r«tf. h S^i V^l 1 Al£ 

17QVT4 Ifl *394 

iToem va ?r--3rs h mm 

1 TDB31 HT 41 ' 4h ^ 



1 a 1 1 -IPn pH 
1513 bTnib 
1 2 1 D 4H\W 1 S 



SAWTUNE 
12 VOLT , 

SHARPENER ' 



BOAT COVERS! 



■ Cuairafl 4 i2«hi rb lip v rtiifl I'ji.ih.i.Tiir^ i ^ IT vu.m 
IrthflKh r>ii?he>flriis s 7 .?0 v ^fcijil Flfthtnfl F^DftlS 1 ? • 1 R 

Tn riuirO.iiEmiwn 1^ AkuTiintirn flftrtih"i ^lyip- 

n. . I ?,l win S WiilP Trflir.. . ."I n„ nN -. Rft^ f#. - *. 1 7 Pr.. Mf l-.ru 

503 4H In ST 3.% ■ih in ■ :: m ^ ■ : ■ •■ 

i'T □ ^ r Supp'-m Pbl^v 4 S-trapi- .iNo aballalkl* I 



"4 "-ng i? gpijw|«p iiftA.grteii lew *iea duly 

i 1 7 dAuga mipk-fw: BhHiir^^'ftd a 5-hwl 1 

lh& VrfpikM Tfiyr d< 1 » .irk S#i« 

Si .;?i s . . Ill 9.50 



PROPANE HEATERS 



pad* 

iraralng 1 



Mr. DOUBLE f.ifil 
HEATER 

Unique d^s-qn i'^iws you i'i ' W 
uB^hoPhsidrta^.OOOeTy^ 71,. 
nn. i.drni.OOffBTUI I^Tk, 

cnnrrnllarfiOM BTrJ tO?* DOO 
R.Ty rarli bii rn^-r haK 1 00% 

Kplflgy shu‘ f4Evahi4- l«M H Red 

Iwm * 5,t. W( \.*$t SflJ * 

*7?7 r a p--\ 4iFr:>-. ^89.95 



Mr. Heater 



1 1 .OOO BTU1 km ioo** ( 

^letyshul-all valve. iLphift In / 
ftriconda ad|u*T4bl-eC4'-ntro< 1 
mftintalm conilii'ftt heel 1 
0CL* n In -SO F Inlr* Af.1 HPih.1 



'*-~n a 5* W! 1 Lit-I 
1T2fl Aft* t!i - rj 



USE COUPON 
AT RIGHT 
FOR YOUR 



TRAILER 
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SPRINGS ( 2 
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Tr*iirr Spr.niji ! ^ W H- *->h r r renf^r JFi’a 


-'41 m 1 i .3,pu. ||^. S;: ■ 11 'J L . «el 1 


Set* 


1250 KKfQiri S 


ft?J 00-tr 


1241 5CKJOIb 3 1 


114 0O, t M 


1252 


577 (KVa* 






BARREL /fa 
i STOVE JSg 
KITS 



HEAVY DUTY LOG SPLITTER 

°* Lr SAL £1 

$ 789.00 



SI 300.00 
VALUE! 



STAN DARD KITJS !)}% cast iron anO will 
convert any 55 or 30 gallon barrel drum 
into an eflicienl and economical wood 
burning heater A SUPER VALUEI 
* 1 5060, W1 32 105-. List $49 S 5 $27 . 95 



a^-srra** 1 

32.000 POurTdS Crt 
SfiWrfifl-p ^isrcs r 



8 Ton Electric, (1 1 0 Volt). #1110 

1 2 Ton j High Speed Wheels] . # 1 1 25, ... . 

1 5 Ton (Vertical Splitter), #1160 

WfWMeTofifPtctured), «1 134 

24 Ton (10 HP Blockbuster), * 1 142.„.„ 

(Somfl Hl-llipnnb Y m *V &0 r*q u i rn-Ef I 



..$459.00 
..$749.00 
$11 80.00 
.,$789.00 
$1399.00 



DOUBLE BARREL KIT, when used with 
above kit will convert il into a double 
barrel stove The secondary gases are 
trapped and creale greaier efficiency as 
they travel through the lop bat ret 
If 1 505 7, W(. 1 9 ifas, List S3 9.95 ...... $18.95 



GevernmeM Ayrp|y«. hflftvv ■ 
aaugs 5 ?e?: *nfch rubpR-r VII 1 
kers fo* s-lepsfji of I 

tH)4 r.sJn.ng ■ 

totHt.ete QQQQ&4m*tM! I 

MCH IVWif'i't'ilfl'l 

#0311 3n.Wi i Lbs 

50 0*1. jni‘Wi7"DK 1 I L 

M*m wrcsi? W; & 'i-5 

7qmm ‘j ? n-irn k i? l 

Hti*n IQ3U, Suwt ?? lbs 



CHIMNEY CLEANERS 

I- ill thu. Wr £ ,-H 1 , 

Hern Typ - 1 All ^im lb 

IS40 (t-F..nrl h " fl 'i 10 11 £1 g 

ISrSl Vjud'f > 1 # ^ lb tl 

IWI VecungvUr & ■ 10. 1 « 11 H * i; J 

9 * S] 10 ■ H 51 9 - 



fHOfll^ONTALi 

$HPT*cgm**h ’.-’frill P 605 * 
^P8ri aaSl \ Sr:n!- i^DS: 
5HPSHfl B IIVC.>. ■fvb.l 

A HiP'Tc-DUPniflh, sb»n. *bb<n 

6 »P B-nngi, ! ShjFI if 05 n 

10 HPTtrumuth. i SbR+t, ■ 0"' 1 0 

ICHPTb* „|[ fl«aittfb 1 “ 3 ritli » 03 iOi 
lflHPT«untith/\ s-rnb # fid €■..... 



mEo 5 ?putteS 

ka* parts ^ 



S HP. 60 GALLON 
SINGLE STAGE 

V* rl lull t*nh LlWfr «0F SM6G DO' 

Hht xiM7S .. . . $498.00 

i EO iii-l M ny Vh ry # A vji intii: ifryi 

5 HP, 60 GALLON 

IV!.: 7 ling** 'HCrMflr 10 C F^l 

p i 59 7 Si. si ?n c l nt. 5 904 00 



■ilVX'i w»n ■■ mV Hng:y. .iJ 

flJ'HlpS ! 1? | 7 iH3 | ! ! Si Ififi a i'Ci - 

t i' - ! -aplif. »iPT*»B4d3 

L i*- s ^ i . . .SALE 24-00 
ffifiriH-. lor Star* $447.00 



1 1 GPM 7 5 '*g* Pump, * 101 ? 
1 3 GPM 2 Slftgp * 101 3 

10 GPM 2 Stags Gump. *1014 



Si tfndard 4 Wht C on fcrtf i V lM, ■ 20 1 C 44 5 . SO 
lAuifr 0*16*1 V*lv*. * 2020 1*3 ,ft5 

4a.24*2 ii C , ylin[t*f iWe!da<lTYP*M Ue^ 1 *'102424 

IlCan s-hipU^S ONLY. . . 1119.9S 

' 4 l2 M" C flind ■ r i T,pi RPrt T yp« ,. I M n * 4 

ON SALE NOW . 4222.00 

Many Othix In Slock *1- Low BivcounE Pi^pi' 



500D Witt II HP Rr.gg* 

Tiffit* ■ 1 ? ^ 7 i n-npi - 

?Ap wCill". itpm ®iM£hi 

Lnn*Si:74 SALE ftflB BOO 
iWiihCin Shirt. S7aff.CC 
liuick rr*-gh.t cdH«c!) 



{Full 0l«* Y*nr W*rfan|vh 
iS+t.p^w^ Imtk Fr#fcgli 1 Ct^HacEI 

Wfl r ■■ i-j- itiBUjf Dlhar cor?ij>rvi.iDi« 

*nd b 1-ulk llli* :;-r m if tPoli H-i Sywr 

L,awr OiAdri unr Priiirt-fc' Ad TchJAv 1 



Northern f 

l II L^c. 



ORDER TOLL FREE 1 - 80 O- 533 - 554 S 

Sklipplflff A Hfl*4l>bQ nfrt J^ciuM vnl-*!* Halwf «h*rtrli* 



Send rorfrse catalog or send S 6 00 ?nd r«c«ive catalog 
and splitter design booklet. 

Ma il T<> No rttiern Nam e. 

^ ^ Hydrsulks ... _ . 

\ ftoi e -tiitr act Address - 

\ BC« 1219 

I , Burni-Yillt MN CltV 

\V^<rl !SS3S7 



ydraulics 



1 I LJ f^V- WpfiilipUPS Bij^^iThwrk 

■-. 1 : ■■.• :, tr !-• .:! 0Ox 1/ I I L1urrv,vill<* MN 

Call our order dept, at 1 BOO- 5 3 3-5 5 « 

In MN 812-^94-8310 

ALE EXPIRES PHONE ORDERS; 

OCT. 31 St *-Tr 6 a-S M 

j QOE 1 SatywIiY*- fl Mtb^SiOOiirn 



#991 05 
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Please rush me my FREE 
piscoun! Caralog! 
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NISSAN 

STANZA WAGON 




What's got five doors that open in three different directions? 
One of the handiest mini-wagon-vans to hit these shores. 

BY MICHAEL LAMM, West Coast Editor 


















mhty says you can't 
ta ke it with you? If 
■V kids arid kitchen 
sinks an? your kind of cargo,. 

Nissan ' 5 new 1986 Sianza 
Way on is y nut kind of ha uler . 

Whai you've got hate is a 
mlotrxmx vehicle— minima] 
on the outside, maximal 
the inside. You've heard of 
2 + 2 coupe? Nissan calls this 
a S-i-2 wagon. Et seals five 
adufts in true big oar com- 
fort — and I mean arms-and- 
legs-akimbo comfor 
huddied-in-a-tunne] comfort. 

That’s Inside the main 
compartment. Then you can 
get two optional inward -facing rear 
jumpseats for ibe iwins. The Jumpseats 
are removable, like those In Nissan's 
ftmg Cab pickups 

Or you can fold the rear bench up, 
flush against the front buckets, to make 
way for 30 cubic feet of tail and usable 
cargo area. It’s the Stanza Wagon's 
ta/Jrress that really packs in ihe cubes, 
Maximum ceiling height beats the 
Toyota Tercel wagon s by a full 10 
incheSj and the Stanza’ s total hauling 
volume aces the Tercel by 16 cubic feet, 
or 20 percent. That’s with basically the 
same overall floorspate and other di- 
mensions as the Tercel wagon (see 
chart on page 1 7S). 



Square- rigged Stanza U/agon hai hinged front doors, two sliding 
side doors and a hatchbacPt'Cargo door, There are no & pillars. 



How it fee Is to drive 
The driver and from passenger, 
perched on captain-chair buckets with 
fold- down armrests, likewise ride tall in 
the Stanza Wagon. Result; superb vi- 
sion in all directions. To sit in it, you’d 
think you were in a uan r bin the Stanza 
Wagon feels and handles like a Car. [Ts 
quiet, thanks to good insulation, and not 
rough or pitchy, thanks to coni rolled 
strut and shock damping. Front suspen- 
sion is by MacPherson struts, while at 
the rear you' El find independent trailing 
arms on twin transverse torsion beams. 
The two parallel torsion bars result in a 
spring rate equal co one bar with twice 
the effective length 



In my opinion, the Stan- 
za's standard rack -and- pin- 
ion power steering gives this 
wagon good response, good 
' feel, plus good surface 
and cornering feedback . Co i- 
nering is aided by relatively 
large, wide, 14 -inch wheels 
and tires. Overseas versions 
use 1 3-inch ers; for the U.S. 
Nissan specified 14s as stan- 
dard equipment. 

Acceleration from the 2,0- 
Uter f 97-hp, ohc Four feels 
strong enough for all normal 
grades and traffic situations. 
The manual 5-speed gearbox 
puts more power on the 
ground and gives more flexibility than 
the 4-speed automatic, but the auto- 
matic works well, ™ T * 
by the way r comes with ^ 
converter. 

Already proven worldwide 

The Stanza Wagon is new to this 
country but not to the world. It began 
life as the Nissan Prairie in Japan in 
1982 and currently is sold in Canada, 
Europe, Australia and the Far East. 
Nissan would have brought it to the 
States sooner but couldn't due to volun- 
tary import restraints. The Stanza Wag- 
on’s principal rivals 

{ Plea se l um ro page I 78) 



i76 



POPULAR MECHANICS « CXjOBEfi I9H5 



